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American Roentgen Ray Society, 
from its early years to the present day, 
has had an enviable reputation as one of 
the most outstanding radiological societies 
in the world. Today, it is planned to dis- 
cuss the role of the Society in the advance- 
ment of our Specialty to its present high 
plane in medicine, and its function in con- 
tinuing the forward progress of Radiology 
and the radiologist. 

The history of our Society is presented 
in an excellent article by Christie in the 
July, 1956, issue of our JouRNAL. He states 
that the members of our Society, in its 
first decade, 1900-1910, not only laid the 
sound foundation for medical radiology in 
America, but were its chief architects and 
builders. It is indeed fortunate that a num- 
ber of great scientists and physicians of 
that and later periods realized the poten- 
tiality of radiant energy and especially 
roentgen rays, and therefore became in- 
terested in the development of Radiology. 


Christie mentions Nikola Tesla and Charles 
P. Steinmetz, electrical geniuses and in- 
ventors, H. Clyde Snook, developer of the 
interrupterless transformer and Arthur W. 
Goodspeed, Professor of Physics at the 
University of Pennsylvania, the Society’s 
third president, in 1903, as some of the 
early non-medical members. 

Honorary membership was conferred by 
the Society on a number of physicists, be- 
cause of their eminence and contributions 
to Radiology, including Coolidge, Duane, 
Kaye, Rollins and Shearer. The first three 
were Caldwell Lecturers, as was Robert A. 
Millikan, Nobel Prize winner. Honorary 
membership was also extended to certain 
outstanding radiologists in England, 
France, Sweden and Germany, and some 
of these brought their special knowledge to 
our Society through feature lectures at our 
annual meetings, while others freely inter- 
changed information with our members 
visiting their laboratories. 


* From the Departments of Radiology, Germantown Hospital and Temple University. Presented at the Fifty-ninth Annual Meeting 
of the American Roentgen Ray Society, Washington, D. C., September 30-October 3, 1958. 
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With great wisdom and foresight our 
predecessors in the Society emphasized, 
during its early years, the importance of 
the clinical approach to radiologic prob- 
lems, and thus set the pattern of practice 
that resulted in the recognition of our spe- 
cialty as the practice of medicine. Most of 
these men were excellent clinicians, and 
therefore their radiologic results were cor- 
related with the clinical findings, before an 
opinion was rendered. Also, many of them 
were leaders in medicine, and therefore 
Radiology gained rapidly in stature, de- 
spite its technical aspects. 

It is impossible to fully credit the con- 
tributions these leaders made to Radiology 
during its early period, but they exerted 
great favorable influence, at a time when 
it was needed. Undoubtedly, their ability 
and eminence induced a large number of 
capable men to enter Radiology and the 
latters’ enthusiasm and ability resulted in 
rapid further development of our specialty. 
A number of these second generation radi- 
ologists either saw service in World War I, 
or became full-fledged specialists shortly 
thereafter. Most of them became members 
of the Society, because of its high standing, 
and our records show that they not only 
participated actively, but rose to leader- 
ship in our organization and in other medi- 
cal societies. These men were the teachers 
of many present-day radiologists. There- 
fore, the American Roentgen Ray Society 
has filled a significant role in the dissemina- 
tion of radiologic information from its in- 
ception to the present through its members, 
meetings and JouRNAL. 

The Annual Meeting represents the out- 
come of coordinated efforts, through the 
preceding year, of a large number of Soci- 
ety members, including the Officers, Execu- 
tive Council, Program Committee, Sci- 
entific and Local Committees, the Director 
of the Instructional Courses, the Manager 
of the Annual Meeting, the Editor and his 
associates, the participants in the various 
sessions and Mr. Clifford Sherratt, honor- 
ary member. The latter makes arrange- 
ments for hotel accommodations, place- 
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ment of exhibits and equipment, rooms for 
members and guests, registration, meetings 
and social functions. The Local Committee 
assists with registration and entertainment 
for members and their wives, and _ is 
charged with the responsibility of publicity 
and press relations. The latter is ably di- 
rected by Mr. Hugh Jones, Director of 
Public Relations of the American College 
of Radiology. The College annually ap- 
propriates a sum to help defray Mr. Jones’ 
expenses incurred in this activity. 

The Program Committee, under the 
chairmanship of the President-Elect, makes 
every effort to present a well-balanced pro- 
gram with appeal to the various interests of 
those attending the meeting. The papers 
presented in the scientific sessions deal 
with techniques and findings that result 
from clinical investigation and research in 
University and Community Hospitals. The 
highlight of these sessions is the Caldwell 
Lecture, given by an eminent scientist, 
to honor the memory of one of our out- 
standing members, Dr. Eugene W. Cald- 
well. As stated by Christie, the wide 
interest of the Society is nowhere better ex- 
emplified than in the choice of these lectur- 
ers. There has been great diversity of sub- 
jects and scientific background of the bril- 
liant men chosen for this lecture. This 
year’s lecturer, Dr. Leo G. Rigler, long- 
time Professor of Radiology, great teacher 
and clinician, adds luster to the Society 
and further honor to himself by joining the 
ranks of previous lecturers. 

A number of presentations are aug- 
mented by scientific exhibits on the same 
subject. These exhibits are of great teach- 
ing value, and therefore a large number of 
radiologists apply themselves diligently to 
the task of studying the material and ques- 
tioning the exhibitors. Those who master 
some of the many lessons to be learned 
from these exhibits leave with a wealth of 
knowledge. The Society must take its 
share of credit for making this education 
possible through its Exhibitors and the 
Scientific Exhibits Committee. This year, 
Doctors C. Gianturco, R. Marshak and 
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T. Leigh have done a great service to radi- 
ologists by obtaining approximately fifty 
exhibits. 

The Commercial Exhibits play an im- 
portant role in the education of the radiol- 
ogist concerning advances in equipment 
and accessories. The radiologist learns 
about new technical developments and can 
determine the feasibility of incorporating 
them in his department or office. The In- 
structional Courses attract a large number 
of radiologists, because they have wide ap- 
peal and afford an opportunity to obtain 
first-hand knowledge from a_ specialist 
within the field of Radiology that is other- 
wise unavailable. Dr. Harold O. Peterson, 
Director, has arranged sixty-four periods of 
instruction using a large number of teach- 
ers. The educational value of this part of 
the program cannot be overestimated. 

The JourNaAL has been a potent force in 
medical education since it was started in 
October, 1906, as the QUARTERLY JOURNAL 
or RoentGENOLoGY. It is published under 
the direction of the Publication Committee 
of our Society, this year chairmanned by 
Dr. Herbert M. Stauffer, and edited by 
Doctor Lawrence Reynolds and his staff of 
Associate Editors and three editorial as- 
sistants. Doctor Reynolds began his edi- 
torial duties in January, 1930, and except 
for a few years, 1947-1949, when he was 
President-Elect and President, he has con- 
tinued to make a magnificent contribution 
to the JourNAL and the Society as its Edi- 
tor. Others, including Doctor Preston M. 
Hickey, the first Editor, Doctor James T. 
Case, Doctor H. M. Imboden, Doctor 
Arthur C. Christie, and Doctor Merrill C. 
Sosman, served admirably in the capacity 
of Editor. Doctor Traian Leucutia has 
served as one of the Associate Editors, and 
also as Abstract Editor, and in these ca- 
pacities has made meritorious contribu- 
tions. A recent volume contained 427 con- 
densed articles, received from 170 indi- 
viduals who abstracted material from 
Journals throughout the World. These ab- 
stracts contain valuable information in cap- 
sule form that is available to the reader at 
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little cost of time. There is an average of 
185 text pages devoted to clinical and 
fundamental research papers in diagnosis 
and therapy, book reviews and the above- 
mentioned abstracts of significant and cur- 
rent literature. Therefore, the JourRNAL 
provides an invaluable medium for trans- 
mittal and exchange of information about 
all phases of radiology. Printed monthly 
copies have increased from 7,200 in 1954 to 
9,500 in 1958. It has the largest circulation 
of any radiological periodical being sent to 
subscribers in all parts of the world. 

The Editor and Associate Editors at- 
tribute this remarkable increase, in part at 
least, to a method of arranging submitted 
articles, so that those pertaining to some 
special branch of radiology are published 
together. Thus, comprehensive coverage 
of a branch or topic is included in each 
monthly issue. For example, in the August 
number of Volume 76, are articles dealing 
with Neurologic and Neurosurgical Radiol- 
ogy; in the September issue are papers on 
Pediatric Radiology; in October, Cardio- 
vascular Radiology; and in November are 
found numerous articles on Roentgen Ther- 
apy. This plan is being followed, and will 
continue indefinitely, unless experience in- 
dicates the necessity of a change in policy. 
The Editor publishes acceptable articles 
that have been presented at the Annual 
Meetings of the American Roentgen Ray 
and American Radium Societies, and from 
contributors that submit papers of high 
quality and sufficient interest to appeal to 
members and subscribers. 

The Society is in an enviable position in 
the world of science. Its admission stand- 
ards are high and therefore membership is 
evidence of achievement in Radiology. It 
has representation to our National Acad- 
emy of Sciences; in fact, a number of na- 
tional specialty societies in medicine do 
not have representation, so our Society is 
especially honored. The Society furnishes 
representatives to a number of national sci- 
entific organizations and committees. It 
nominates three of its members to the 
American Board of Radiology, and one 
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member to serve on the Board of Chancel- 
lors of the American College of Radiology. 
Our organization is one of the sponsors of 
the Inter-Society Committee for the Reg- 
istry of Radiologic Pathology, and it under- 
writes with the Radiological Society of 
North America compensation for Fellows 
appointed to the Registry. Thus it assists 
young men to educate themselves in special 
phases of Radiology, at the postgraduate 
level, after finishing a residency in Radiol- 
ogy. 

In 1955, the Executive Council, under 
the Chairmanship of Doctor W. Edward 
Chamberlain, contracted with manage- 
ment consultants to evaluate the admin- 
istrative organization and fiscal arrange- 
ments of the Society to determine whether 
requirements imposed by its programs and 
activities were being fulfilled to best ad- 
vantage. A thorough study of important 
areas, including fiscal requirements, ac- 
counting system and procedures and con- 
tractual business relationship between the 
Society and publishers of the JourNAL, re- 
sulted in recommendations that were un- 
animously accepted by the membership, 
in order to improve the efficiency of various 
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operations and functions. Three years’ ex. 
perience with these changes indicates 
their great value and suggests the im. 
portance of a similar survey before the end 
of the present decade. 

In conclusion, it is obvious that the 
American Roentgen Ray Society through 
its members, meetings and JourRNAL, has 
played a distinguished role in the under. 
standing, development and application of 
roentgen rays, radium and radioactive iso- 
topes for medical and non-medical uses. It 
has been repeatedly said that the discovery 
of roentgen rays has resulted in greater 
medical advances than any other single de. 
velopment. Therefore, the contribution of 
our Society to Radiology and medicine has 
been and will continue to be of great sig- 
nificance. Its future importance to man 
through medicine and non-medical science 
will be directly proportionate to the efforts 
expended by its present and future menm- 
bers, and therefore all of us and those to 
follow must continuously strive for even 
greater heights than those attained in the 
Society’s illustrious past. 


Germantown Hospital 
Philadelphia 44, Pennsylvania 
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COMMON SENSE EVALUATION OF RADIATION 
EXPOSURE IN CLINICAL RADIOLOGY* 


By R. R. NEWELL, M.D.+ 


SAN FRANCISCO, CALIFORNIA 


What is the proper length for a man’s legs? “Long enough to reach the ground.” 


A. LincoLn 


Science is for the investigator what common sense is for the ordinary man. 


ean the Report to the Public of the 
National Academy of Sciences, much 
has been written on the subject of radiation 
injury, and general apprehension has been 
raised to a high level. I would like to see 
less emotion in our fears and more logic. 
We ought to try to get our feet back on the 
ground. 

The radiation effects that most need dis- 
cussion are the late sequelae from com- 
paratively small exposures—cancer, leu- 
kemia, premature aging, and genetic muta- 
tions. 

CANCER 


Cancer of the skin, of hands particu- 
larly, has afflicted many radiologists and 
has appeared many years after quite small 
exposures many times repeated as well as 
after single large doses. Yet it is compara- 
tively infrequent considering the very large 
number of persons exposed. Therapeutic 
irradiations and internal irradiation (radi- 
um in the bones) have produced a few can- 
cers, but diagnostic radiology is practically 
negligible as a cause of cancer of skin or 
bone. 

LEUKEMIA 


Leukemia has been reported to be ten 
times as frequent among radiologists as 
among other physicians. The significance 
of this has lately been questioned, because 
the reported difference could conceivably 
be the consequence of the differing age 
compositions of the two series. 

Wald® reports 53 cases of leukemia 
among the survivors of the bomb at Hiro- 
shima. Those who were closest show a 
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leukemia rate 30 times as high as those 
who were 2 miles or more away. In the 
British report? on 13,000 patients given 
heavy spinal irradiation for spondylitis, the 
frequency of leukemia is also closely cor- 
related with the dose, but fits a quadratic 
relationship quite as well as a linear one. 
The cases mostly appeared between one 
and six years after exposure, whereas cases 
are continuing to appear at Hiroshima. 
Either of two equations fits the data well: 


Yearly increase in leukemia = 10-7 X (rads 
in the spine, averaged) 

Yearly increase in leukemia=1.8 X 
X (megagram rads)? 


If the second equation be used, the effect 
of a small dose, say 10 r to the body from 
one side, is negligible. If the first equation 
be used, 10 r to the entire spine would lead 
to a IO per cent increase above the natural 
incidence. This is small compared with the 
difference between Denver and San Fran- 
cisco. Curiously, the leukemia incidence 
goes contrary to the level of natural radia- 
tion for this pair of cities. 


PREMATURE AGING 


Animals exposed to large amounts of 
radiation and not dying of it within a 
month never recover completely from the 
effects. They are sensitized to future irradi- 
ation in the lethal range (about Io per cent 
of the effect of first dose persists). They 
often become gray. Changes in renal arte- 
rioles are observed. These are all character- 
istics of aging, and the impression is con- 
firmed by their early death, regardless of 


* From the United States Naval Radiological Defense Laboratory, San Francisco. The opinions presented are those of the author and 


do not necessarily express the policy of the Navy. 


t Professor of Radiology, Stanford University School of Medicine, San Francisco, California. 
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the apparent cause of death. The shorten- 
ing of the life span is correlated with the 
amount of radiation received. The correla- 
tion is not certain, however, for very small 
exposures. 

Man’s great variability and the impossi- 
bility of controlling the environment for a 
large experimental sample throughout a 
long lifetime makes the observations on 
length of life of almost no use in deciding 
how much exposure to radiation affects 
longevity. Dr. Grubbe, who suffered the 
first roentgen-ray burn in the United States 
(in 1896, while still a manufacturer of 
roentgen-ray tubes), lived to be over 
eighty years old, having had some 60 op- 
erations for keratoses and cancers on his 
hands. Dr. Pfahler practiced radiology 
from 1899 until the day he died of leukemia 
in 1957.5 Anecdotes prove nothing, of 
course, except that we need more observa- 
tions. 


GENETIC MUTATIONS 


It is now many years since Muller 
showed that radiation induces mutations 
which are then inherited. The induced mu- 
tations do not differ in kind or in the man- 
ner of inheritance from spontaneous muta- 
tions already known. Timofeev’s work has 
been abundantly confirmed, showing that 
the frequency of mutations (specific, or in 
general) bears a linear correlation with the 
dose of radiation, and that the effects are 
irreversible. This gives us great confidence 
in extrapolating the genetic injury down to 
very small doses indeed. The conclusion 
seems inescapable that even cosmic rays 
produce some mutations, although appar- 
ently accounting for only about one tenth 
of the natural mutation rate. 

Russell’s demonstration that mammals 
(mice) are ten or fifteen times as susceptible 
as insects to genetic injury by radiation in- 
duced us to re-evaluate our criteria for 
radiologic protection. 

The public fear of radiation was further 
augmented by propaganda against nuclear 
warfare based on the radiation hazards 
from fall-out of fission products from bomb 
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testing. Many persons have become afraid 
to have even dental or pulmonary roent. 
genograms made. 

The Executive Committee of the NCRP 
hastened to lower the maximum permissi- 
ble limits for exposure to radiation both 
within and without controlled areas (em. 
ployees and casual persons). Many states 
and municipalities began to plan legisla. 
tion and the NCRP brought out a hand. 
book designed to advise the lawmakers, 
which has proved to be moderately suc. 
cessful. 

This is the situation in which we begin 
to suspect that not everybody’s feet are on 
the ground. 


REACTION TO THE NATIONAL ACADEMY 
OF SCIENCES’ REPORT 


Radiologists have been publishing re. 
ports of radiation injuries and warnings of 
radiation hazard for half a century. Perey 
Brown’s Martyrs to Science through th 
Roentgen Ray appeared years ago. The 
American Medical Association Council re. 
ported on radiation hazards. The National 
Committee on Radiation Protection 
(NCRP) has been active for nearly thirty 
years and was greatly expanded in men- 
bership ten years ago in order to cover the 
enlarged area of interest engendered by the 
new high energy machines and nuclear fis 
sion and its products. Its work has resulted 
in publication of a dozen handbooks by its 
sponsor, the National Bureau of Standards. 
A few state governments adopted regula- 
tions against radiation hazards. The radi- 
ological societies took cognizance and had 
editorials published. The general response 
to this professional work and propaganda 
was on the whole not remarkable. This was 
only realized after seeing the very lively 
general reaction to the National Academy 
of Sciences’ Report. 


RELATIVITY 


Roentgen rays and other ionizing radia- 
tions are nearly imperceptible. Experience 
is limited to persons using the proper it- 
struments. Acquaintance with acute radia- 


= 
tion 
| amo 
canc 
publ 
reali 
tion 
fear 
beer 
| pub 
of 
| note 
nee 
tion 
civi. 
tot 
take 
our 
| the 
rise 
the 
; the 
tior 
mo! 
is fi 
: \ 
dea 
| mo: 
pat 
inst 
sun 
cat 
for 
am 
uni 
eve 
| Ph 
val 
| gre 
por 
str 
wil 
me 
he 
q the 


Voi. 80, No. 6 


tion reactions in man is extensive only 
among radiation therapists and irradiated 
cancer patients. Consequently, the general 
public has had no chance to develop a 
realistic approach to radiation. The transi- 
tion from foolish complacence to baseless 
fear and on to unrealistic action could have 
been predicted. Some serious attempts at 
public education by the American College 
of Radiology and Federal Agencies are 
noteworthy. 

Radiation injuries—radiation hazards— 
need to be considered and evaluated in rela- 
tion to the other hazards of our complex 
civilization. The barriers we set and the 
embargoes we enforce need to be adjusted 
to the good uses of radiation that such bar- 
riers might deny us. Account should be 
taken of our gradual change in attitude. As 
our lives become progressively more secure, 
the value we set on security continues to 
rise. It is a heart-breaking paradox that 
the era when European civilization reaches 
the acme of security for such a large por- 
tion of the world’s population contains the 
moment in history when the human species 
is fixing to destroy itself. 

When we are dealing with chances of 
death, we can consider it from several 
moral and practical standpoints—religious, 
patriotic, military, medical, actuarial (life 
insurance), industrial, mercantile (con- 
sumers). No doubt you can think of other 
categories. This would provide material 
for a book. Here I wish to pick and choose 
among the several attitudes. 

Speaking as a scientist, I realize that 
human life is quantized, that every life is 
unique. Speaking morally, I realize that 
every life is infinitely precious to itself. 
Physicians properly hold to this absolute 
valuation of a human life. No effort is too 
great in the attempt to save a life, however 
poor the life may seem to those who are 
struggling to preserve it. Prison physicians 
will mobilize all the resources of modern 
medicine to save a murderer’s life so that 
he may be properly tried and hanged. 

To deal with lives in the same way when 
they make up whole populations is an in- 
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tellectual and emotional impossibility, I 
believe. My criterion is the obvious impos- 
sibility of effective response to the logical 
consequences. Missionaries, religious and 
medical, do attempt to respond. The souls 
they save may stay saved. When the popu- 
lation is in equilibrium with its food supply, 
as so often is the case, the lives saved are 
soon to be paid for by an equal number of 
deaths from starvation, for in the long run 
as many die as are born. I do think that 
tender hearts are to be admired and cher- 
ished. But is it not clear that the mission- 
ary’s response to death in the teeming pop- 
ulations of the orient is only effective in 
keeping the missionary’s heart from break- 
ing? 

To a biologist, the high death rate in such 
a population is a biological phenomenon, 
and so the death of each person in it becomes 
a “‘statistic.”’ For this I shall be called hard- 
hearted, which I hope that the biological 
part of me will continue to be. But if -we 
deal with death as a biological phenom- 
enon, there is hope that we shall be able to 
develop the logic, the means and the moti- 
vation to respond effectively in terms of the 
well-being of the persons making up that 
population. 

In regard to the hazards of radiation we 
wish to take effective action. In order to 
make this possible, I propose to deal with 
human lives relatively, not absolutely. 


INDUSTRIAL CONTROL 


The internationally accepted maximum 
permissible dose of radiation is § r per year 
of total body exposure. This is calculated 
to keep the life-shortening less than half a 
year even if a man should be exposed to the 
limit every year for thirty years. Some 
think the shortening might be five years. 
Anyhow, such a change in life expectancy 
among a fraction of the fraction of persons 
employed where there is radiation is quite 
unobservable. The increased chance of ac- 
quiring leukemia from 150 r total exposure 
is about one in 10,000, compared to three 
or four chances per 1,000 (thirty years ex- 
posure to risk) natural incidence. Such an 
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increment, 3 per cent “above background,” 
would be reliably observable only if we 
could follow 1,000 persons so exposed. At 
the Hanford works only a couple of em- 
ployees get as much as § r in any year, 
some years nobody gets that much. The 
maximum permissible dose is therefore 
seen to be set below the level of observa- 
bility for leukemia. 

The genetic hazard from a gonadal ex- 
posure equal to the maximum permissible 
dose for ten years from the age of twenty 
until on the average half of a person’s chil- 
dren are born is calculable in terms of in- 
creased mutation rate. The 50 rad gonadal 
dose resulting from exposure to the full 
maximum permissible dose every year is 
near what is generally believed capable of 
doubling the natural mutation rate. Any 
dominant mutants will show up in the first 
generation. The exposed man’s children 
would have an extra 45 chances per 
1,000,000 of being chondrodystrophic, and 
an extra 15 or 23 chances per 1,000,000 of 
having retinoblastoma. The recessive mu- 
tations would be lost in the general pool of 
mutant genes that the human race has ac- 
cumulated from times past and not yet got- 
ten around to deleting by the Darwinian 
process of differential mortality. If enough 
parents were exposed to the maximum per- 
missible dose for many of their years before 
having children, the addition to the pool 
of mutant genes would be important. Such 
a thing might happen from worldwide fall- 
out. It has been calculated that continuous 
exposure of a population to the “doubling 
dose”’ would build up the pool of recessive 
genes so that the rate of appearance of the 
associated defect would increase about 1 
per cent per generation. Microcephaly, for 
example, would have an incidence of 55 per 
1,000,000 after 10 generations had been 
continuously exposed. 

In view of the genetic hazard, the Na- 
tional Committee on Radiation Protection 
reduced even more drastically the permissi- 
ble exposure rate outside controlled areas, 
setting the limit at 0.5 rem per year, and 
advised the addition of 5 half-value layers 
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to the boundaries of controlled areas where 
the barrier was sufficient only to meet the 
old maximum permissible dose (15 r/yr.), 
This appears to me unrealistic and hard- 
hearted besides. It amounts to telling the 
employee that he must accept a radiation 
injury if he wishes to have the job. I think 
the personal injury from radiation in a 
plant where the NCRP requirements are 
met (§ rad/yr. maximum) can be truth- 
fully called zero. The genetic injury con- 
cerns the whole population, not particu- 
larly the person exposed. It is the average 
exposure that counts, not the maximum to 
some individual. At the Hanford plant the 
number getting as much as 4 r in any year 
is about one out of 13,000 employees under 
film badge control. The average exposure 
is 0.2 r per year. Supposing there came to 
be a hundred plants that large where em- 
ployees were exposed to radiation with ade- 
quate control, then 0.2 r per year would be 
expected for more than a million employees. 
Averaged over the whole 100,000,000 popu- 
lation in similar age group, the exposure is 
seen to be only a fraction of what comes 
from the potassium within our bodies. 

It appears that the present maximum 
permissible dose which is designed to pro- 
tect employees from personal injury is, in 
practice, amply sufficient for the genetic re- 
quirement and no greater protection need 
be demanded for persons outside the plant. 

But takecare lest your ear be caught by 
a devotee of the absolute approach. The 
Hanford employees, averaging 0.2 r ex- 
posure per year, were subjected to twice 
the natural amount of radiation. This pre- 
sumably added 10 per cent to the natural 
mutation rate. The British Committee 
collected 15 mutations for which a state- 
ment of the frequency has been published. 
The total frequency is 543 per 1,000,000 
per generation. There could be a hundred 
times as many spontaneous mutations as 
yet unidentified and with frequency un- 
known. If the natural frequency of muta- 
tions is actually 5 per cent per generation, 
then five years of operation at the Hanford 
plant is responsible for man-made muta- 
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tions amounting to 10 per cent of the nat- 
ural mutations for 5/30 of the effective ex- 
posure time of a generation. This appears 
to mean about II extra mutations put in. 
Most of these are estimated to be deleteri- 
ous, and some day (in some future genera- 
tion) II extra persons have to die pre- 
maturely in order to get the mutants out 
again. 

If you take these in isolation and without 
any sense of humor, you can call it the as- 
sassination of 11 persons, and inexcusable 
and intolerable. If you take it in context, 
you must measure this embodiment of a 
calculated bad chance against the other 
chances associated with the Hanford opera- 
tions. We don’t know them all. The ordi- 
nary accident rate has been smaller than the 
industrial average. The largest risk con- 
nected with Hanford is, of course, the risk 
of war. It may never be known whether 
Hanford diminished that risk as was 
planned, or increased it. Either way the 
risk concerned not 11 lives but 100,000,000. 
A good sense of balance will hardly permit 
11 unidentified lives in the indefinite future 
to weigh against even a small influence on 
the associated risk to 100,000,000. 

It is amazing that the people of the 
United States have acquired so much con- 
fidence in science that they will accept the 
scientist’s estimates of injuries that are 
completely unobservable. If I were not 
myself so confident of our mathematical 
models, I would call it tilting at windmills. 

We should no doubt try to bring these 
small effects under observation. To make 
the distinction between a first power and 
a second power regression of leukemia in- 
duction on total body dose would require 
several times as many subjects, even if 
one then remained content to predict the 
effect of the smaller doses by extrapola- 
tion. To validate the relationship at the 5 
t per year level of exposure might require 
similar observations on half a million such 
therapy cases, which obviously do not ex- 
ISt. 

Gopal-Ayengar and a committee of 
WHO! are to study the effects of irradia- 
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tion over many past generations on about 
100,000 fisher folk whose villages are on 
beaches of monazite sand. The local ex- 
posure rate is much above the world av- 
erage, with maximum reported as 2.6 r per 
year. He has calculated that it is just 
within the range of possible significant ob- 
servation. To determine experimentally 
the aging effect of doses such as we are con- 
sidering for industrial or even military per- 
missible limits promises to be almost be- 
yond reach. One should work with mice 
because they are small and short lived. If 
one could find a strain in which irradiation 
produces granulocytic leukemia, as it usu- 
ally does in man, and if one had luck and 
no epizoétic infections, a colony of 100,000 
mice might give some answers. 

The reason for citing these difficulties is 
to emphasize the fact that we have hitched 
our radiation protection wagon to an unob- 
servable star, and are likely to lose our 
sense of humor if not our reason on account 
of it. 


DUTY OF THE CLINICAL RADIOLOGIST 


Having laid the above massive founda- 
tion, the next step is to build the dwelling. 
We have to live with radiation. Radiolo- 
gists are the men who have the science and 
the experience. This gives them the duty to 
explain radiation to everybody who will 
listen. Radiologists are the ones who use 
radiation on human beings. In this they 
have a duty to see that the harm to human 


health does not overtake the benefits to 


human health. 

Therapeutic radiation is used mostly 
against cancer. Since the disease is pre- 
sumably fatal, it is warrantable to risk the 
patient’s life to whatever degree is neces- 
sary in order to cure him. I do not believe 
that I have seen irradiations undertaken 
that have a go per cent chance of killing the 
patient, although such would be thinkable 
if one carried the stated policy to its logical 
conclusion. In the first place, nobody can 
estimate prognosis with that precision. In 
the second place, there is no technique of 
irradiation that offers a neat “kill or cure” 
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result. In the third place, cancers that 
would demand a go per cent lethal irradia- 
tion do not as a rule offer even a § per cent 
chance of cure, however large the dose. 
Looking over the long term results of our 
own patients cured of cervical carcinoma, 
I do not observe any further shortening of 
life expectancy correlated with the addi- 
tion of external irradiation to the intra- 
cavitary radium in those who have remained 
cured. Even if there were, a few years off 
the end of a life are not too high a price to 
pay for the saving of many years in the 
middle of life. The important thing is that 
the radiologist should know whether his 
choice of a certain plan of therapy entails a 
determinable amount of aging. He will 
then not choose a plan needlessly harmful, 
and he will consider whether surgical 
treatment might have as good a chance to 
cure yet avoid this newly appreciated 
drawback. 

Irradiation in the treatment of non- 
malignant diseases is chosen less often than 
in former years. A number of diatribes have 
been published as well as some more mod- 
erate reports. But the change in policy 
comes not so much from fear of radiation 
as from the availability of more effective 
remedies, especially the antibiotics and the 
steroids. A few superstitions have been 
buried, as, for example, the use of roentgen 
radiation for whooping cough. The connec- 
tion between thymic irradiation in infancy 
and thyroid cancer in childhood still lies in 
a field of controversy. Fortunately, such 
roentgen therapy has already been pretty 
well abandoned along with the foolish con- 
viction that because a baby’s thymus filled 
up to a large size (with blood) in the in- 
spiratory phase of crying, it was pathologic 
and must be treated. 

The inefficient external irradiation of 
hyperplastic thyroids was abandoned when 
Plummer showed that operative treatment 
could be reasonably safe on a patient prop- 
erly prepared. The antithyroid drugs trans- 
ferred the hazard from the neck to the bone 
marrow. Now, with I'*!, the hazard is back 
in the neck again. It may be twenty years 


DECEMBER, 1958 


before we know whether a 10,000 rad dose 
from internal irradiation is carcinogenic, 

A few therapeutic practices persist that 
seem to ignore the sequelae of irradiation, 
One that most radiologists disapprove of 
has not entirely been given up by the otolo- 
gists; namely, the radium treatments in the 
fossa of Rosenmiiller. It may be that our 
apprehensions are not justified. On the 
other hand perhaps enough time has not 
yet elapsed for the carcinogenic capabilities 
to show up in the mucosal scars. We do 
know that iatrogenic cancer is infrequent 
in the buccal and lingual scars from radium 
and roentgen-ray therapy. 


DIAGNOSTIC RADIOLOGY 


Few of those who read this will remember 
how radiology was practiced before the use 
of films and intensifying screens and before 
the Coolidge tube made control of voltage 
better than a trial and error affair. In those 
days some diagnostic exposures came close 
to the epilation dose. The enormous reduc- 


tion in necessary exposure that the screens | 


afforded is now being repeated “‘in cascade” 
by the development of fluoroscopic image 
amplifiers. One looks happily into a future 
when the necessary diagnosis can be ac- 
complished with truly negligible exposure 
of the patient. 

As long as we are still using “standard 
techniques,” it behooves us to respond re- 
alistically fo the charge that diagnostic 
radiology is adding gonadal exposure about 
equal to the natural irradiation. 

The actual amount of gonadal exposure 
is not known precisely. Some estimates in 
the United States are four times as high as 
the accepted estimate for England. We 
surely must be mindful of the National 
Committee’s dictum that the population- 
wide average gonadal exposure shall be 
kept below a total of 14 r in the first thirty 
years of life. At present we seem to be run- 
ning neck and neck with the natural radia- 
tion in consuming the principal portion o 
this permissible range. 

First, there are the obvious medical diag- 
nostic requirements and the real, though 
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tiny biological injuries, both of which are 
reasonably susceptible to measurement, or 
at least estimate. Then there is professional 
and public psychology, which is more diffi- 
cult to be sure about in our estimates. In 
my view, psychological reactions are as 
much facts of life as physical ones, however 
unsatisfactory I may find them to deal 
with. 

Patients seem determined to put all of 
the emphasis on the least important things. 
Nearly all the anxious inquiries have been 
about chest survey films and dental roent- 
genograms. Equally remarkable is the opin- 
ion of a conscientious radiological physicist 
that many clinical radiologists are taking 
the matter quite casually and are disin- 
clined to give much weight even to the pro- 
cedures that give most of the gonadal dos- 
age (excretory urograms, for example). It 
is inevitable that a professional lifetime of 
experience should make for fixity of prac- 
tice. It is amazing that radiologists have 
long had their therapy machines standard- 
ized but almost none of them knows the 
output of his diagnostic apparatus. Work- 
ing thus in an atmosphere of rule of thumb, 
and the rule different for each diagnostic 
installation, the diagnostic radiologist has 
almost no data in his books or in his head 
about the biological exposures entailed in 
roentgenography. Published measurements 
are not lacking, only there has been no in- 
centive for their clinical use. Add to this 
the fact that the bad effects from exposures 
at diagnostic level are entirely unobserva- 
ble. It is obvious that a campaign to reduce 
diagnostic exposures toward minimum ef- 
ficient levels will have much inertia to over- 
come. 

The Genetics Committee of the National 
Academy of Sciences recommended that 
records be kept of every exposure for every 
patient, and that the total be kept below 
50 r before the age of thirty. If the commit- 
tee had included a practicing radiologist, he 
could have made them understand how lit- 
tle such a record would mean. Even therapy 
records are not always good enough for the 
estimate of total radiation energy absorbed. 


Evaluation of Radiation Exposure 923 


Pilot programs are under way in a few 
places to see what can be accomplished 
when one tries to do as the committee 
recommends. The International Commis- 
sion on Radiological Protection has recom- 
mended against universal recording of per- 
sonal exposures.! 

In setting a limit on the personal expo- 
sure, the Genetics Committee distracted 
attention from the significant parameter; 
namely, the average exposure. For the 
genetic effects it makes no difference how 
large a dose a few among the fecund group 
may get, just so there may be enough cases 
of small exposure to offset it. 

Something might be done, however, to 
keep the radiologist apprized of how much 
total patient irradiation he has given, with- 
out any account of how many patients it 
was spread over. I have been watching with 
good hope the experiments of two radiolo- 
gist friends who are attacking the problem 
of integrating fluoroscopic exposures. Both 
are attacking on the same_ principle; 
namely, to integrate the total light from a 
fluorescent screen set in the useful beam. 
This automatically keeps an account of 
roentgen-ray output, area irradiated and 
duration of exposure. I have thought that 
a piece of photographic film or paper of 
sufficiently slow speed (or a chemical dosi- 
meter) might integrate the exposures for 
the whole day, or for the work of each 
fluoroscopist. 

This scheme of integrating exposures 
without reference to the patient is applica- 
ble to roentgenography as well. What is 
particularly lacking is information as to 
how much reaches the gonads. We may 
yet see State Departments of Public Health 
issuing integrating codpieces and requir- 
ing their routine use. 

In the meantime practical radiologists 
have an opportunity and a duty. They also 
have a road block; namely, the unwilling- 
ness of experienced X-ray technicians to 
change their ways. Through sweat and 
tears they have learned how to avoid re- 
takes. They do not willingly risk having to 
pass that way again. If the new generation 
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of radiologists were themselves expert tech- 
nicians, then the wedding of science to tech- 
nology would be in the hands of more effec- 
tive leaders, and the ideal could be attained 
more quickly. 


IDEAL RADIOGRAPHY 


We are trying to arrive at the optimum: 
(1) The radiologic procedure best adapted 
to the diagnostic problem presented; (2) 
the roentgenogram with the most informa- 
tion; and (3) a technique that yields such a 
roentgenogram with the least absorbed dose 
(a) to the gonads and (b) to the whole pa- 
tient. 

The fitting of the radiologic attack to 
the patient’s doctor’s needs is a matter for 
medical acumen. It requires plus brains 
rather than minus rads. 

The roentgenogram with the most in- 
formation, after the best ‘‘view” has been 
chosen, means correct exposure and proc- 
essing. | owe to Earl Miller the pertinent 
concept of sufficient contrast. A barium 
enema study shows every pertinent out- 
line as well against a gray background as 
against a black one that required five times 
the exposure. Unless the barium is very 
well diluted, a very heavy exposure indeed 
is needed to show polyps within the lumen. 

For some faint contrasts, like nonopaque 
stones and renal hilus, the optimum is 
achieved with a very heavy exposure and 
a very bright viewing light. 

In chest roentgenography it is amazing 
how little difference in visibility of a soft 
tissue shadow (water against air) is made 
by moderate under- or over-exposure, or by 
marked changes in quality. 

When one actually measures visibilities, 
the old prejudice in favor of low kilovoltage 
for chest roentgenography falls to the 
ground. Soft tissue shadows of borderline 
contrast are somewhat better shown at 100 
kv. with 3 mm. Al filter than with softer 
qualities. 

Iodized contrast media cast the best shad- 
ow at 70 kv. peak, but for faintly calcified 
stones the softer the quality the better, pro- 
vided the stone does not move. Movement 
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that destroys the sharpness of outline does 
very serious harm to visibility of faint 
shadows, consequently movement should 
be considered far more important than kilo- 
voltage. 

For the trabecular pattern of bone a 
lower kilovoltage is advantageous if move- 
ment is assuredly prevented. Fine focus 
and immobilization will do even more for 
visibility. Moreover bone usually has con- 
trast to spare. 

In all the above there is many an oppor- 
tunity to reduce the exposure of the pa- 
tient by raising the kilovoltage, and to in- 
crease the diagnostic use by lowering the 
kilovoltage for the right purpose. The lat- 
ter consideration should be taken as the 
overriding one. A little predictable increase 
in chances of premature aging or genetic 
mutation is nothing as compared to a 
diminished chance of diagnostic success. 


THE THREE-CORNERED FILM 


My last recommendation is the simplest, 
the most effective and apparently the most 
difficult to get adopted. It consists in limit- 
ing the exposure to the area of interest. The 
way to achieve this is to use a square or iris 
diaphragm, continuously adjustable, with 
concentric light beam to show the size and 
location of the irradiated field. Inspection 
as to its proper and efficient use is achieved 
by the radiologist himself, with no extra 
physical operations. He simply demands 
that 3 corners of the film show white. Be- 
cause the cut-down in size is around the 
periphery, the reduction in exposed area 
can be great without encroaching on the 
region of interest. 

Obviously, the gonads should be covered 
against the useful beam in every case if that 
area is not needed in the roentgenogram. 


CONCLUSIONS 


Fear of radiation has become general. 
Due to general ignorance the fear is largely 
misapplied. Radiologists have an oppor- 
tunity and a duty to correct the unwhole- 
some aspects of unreasoned fear. For this 
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the radiologist must himself be well in- 
formed. 

The late pathologic sequelae of small ex- 
posures are mentioned and an attempt 
made to put them in proper quantitative 
relation. Some of the recommendations for 
radiation protection are criticized as illogi- 
cal. However, a plea is made not to ignore 
or override patients’ foolish prejudices. 
Every foolish question presents an oppor- 
tunity for education. 

The opportunities for iatrogenic injuries 
in radiologic practice are mentioned, espe- 
cially the unobservable injuries. In spite of 
the small amount of the injury done in 
diagnostic radiology, it is recommended 
that every radiologist conduct his practice 
in such a way that everyone may become 
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aware of his care to give no unnecessary ex- 
posure. 

The development of methods to sample 
or to integrate the exposures of all patients 
appears more promising than schemes to 
record individual accumulations of diag- 
nostic exposures. 
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RADIATION DOSE REDUCTION IN DENTAL 
ROENTGENOGRA PHY 


By LEWIS E. ETTER, M.D.,* S. S. SIDHU, Px.D.,f and L. C. CROSS, R.T.f 


PITTSBURGH, PENNSYLVANIA 


wi attention has been given to the 
subject of radiation dosage received 
by patients in the course of general roent- 
genographic examinations, but scant notice 
has been accorded in the radiologic litera- 
ture to the matter of excessive dosages'®:6 
delivered to patients and personnel during 
routine dental roentgenographic examina- 
tions. This is unfortunate because, as our 
experimental results and those of others 
show, these exposures are excessive. Radi- 
ologists will readily appreciate the physical 
reasons for this. Dentists have been 
equipped until recently with roentgen-ray 
machines of low kilovoltage and current 
capacities, coarse mechanical timers accu- 
rate only in seconds, with no provision for 
filtration of the beam or use of limiting dia- 
phragms. Moreover, most dentists use a 
short focal-film distance of only 8 inches 
instead of long-tube techniques'*:> and 
many prefer the standard, relatively slow 
dental film or single emulsion types to the 
fastest ones recently developed by the lead- 
ing companies. Therefore, it is apparent to 
the trained radiologist that most means of 
reducing dosages are either not provided or 
are not being utilized by the average den- 
tist.* 

As in medical roentgenography, there 

* Murray, Dwight H. (Pres. A.M.A.), Pamphlet reprint, “Are 
X-rays Dangerous to You?” from the American Weekly, Jan. 6, 
1957, by American College of Radiology, says: “Therefore, if you 
trust your dentist’s ability to fill or cap a tooth, you probably 
should be able to trust him in the matter of x-rays.” 

Also Editorial in ¥. 4m. Dent. 4., 1956, 53, 361-362 entitled 
Dental Roentgenography; Patient’s Fears Unfounded: “The 
recent publicity given reports of a study conducted by the U. S. 
National Academy of Sciences on the biological effects of radia- 
tion has caused a great number of people to become unduly 
alarmed about the possible harmful effects of dental and medical 
roentgenography... . / Although it is unfortunate that the public- 
ity aroused so much apprehension, it did have the salutary effect 
of reminding members of the health professions of the well-known 


and long-known but frequently disregarded dangers of radia- 


has been an increasing rise of dental roent- 
genographic examinations during the past 
generation, especially of full-mouth studies, 
There has been particularly an increase in 
cephalometric examinations in the practice 
of orthodontia® where younger persons un- 
dergo frequent exposures to the head and 
neck. Stanford'® in 1953 was among the 
first to call attention to the dosages re- 
ceived by the reproductive organs in pa- 
tients having full-mouth dental roentgeno- 
graphic examinations. More recently Bu- 
dowsky ef a/.,? using conventional dental 
roentgenographic techniques, have made 
careful measurements of radiation expos- 
ures to the head and to the skin of the ab- 
domen during oral roentgenography and 
found the doses to the latter varying from 
0.45 r to 5.6 r per full-mouth examination. 
Nolan and Patterson'® and Nolan” have 
recorded total dosages to the head and 
neck of up to 315 r for full-mouth roent- 
genographic examinations. They have also 
surveyed dentists and their technicians 
and have found dose rates to personnel in 
many busy offices as high as 2.0 r per hour. 
If we are to be seriously concerned about 
the small amounts of radiation permissible 
according to the geneticists"—" and physi- 
cists?’ during a lifetime, and especially dur- 
ing the procreative years, then the field of 
dental roentgenography deserves special 
attention. At least three states, Texas, New 
York and Pennsylvania, now require 2 mm. 
Al filtration in the roentgen-ray tube 
head.t This and other measures are neces- 
+ Texas State Department of Health, Austin, Texas: Regula- 
tions on Radiation Exposure, Sept. 1, 1956. 
New York State Department of Health, Albany, N. Y.: The 
Sanitary Code, Chp. XVI, 1956. 
Pennsylvania State Department of Health, Division of En- 


vironmental Health: 2.5 mm. Al total filter required under new 
regulations, Jan. 15, 1958. 


* Chief, Radiological Service, Falk Clinic, University of Pittsburgh, Pittsburgh, Pennsylvania. 


+ Physicist, Argonne National Laboratory, Chicago, Illinois. 


t Chief X-Ray Technician, Veterans Administration Hospital, Leech Farm Road, Pittsburgh, Pennsylvania. 
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sary to reduce radiation levels in dental 
roentgenography to lowest possible levels. 

In order to determine the minimum dose 
which may be necessary to obtain satisfac- 
tory dental roentgenograms, the output of 
a roentgen-ray machine was measured at 
various combinations of physical factors. 
The tube was operated at 20 ma. and the 
applied voltage was varied in steps from 
6o to 100 kv. peak, focus to film distance 
from 8 to 16 inches, and filtration from in- 
herent to 3 mm. Al. Dose measurements 
were made both in air and with 4 inch thick 
pressdwood backscatterer with a stand- 
ardized thimble ionization chamber. These 
results are shown in Figures 1 and 2. Hav- 
ing determined the total dose at 8 and 16 
inch distances, then the fraction of a dose 
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Fic. 1. Roentgen output of a dental roentgen-ray 
machine at target-chamber distance of 8 inches. 
Upper: in air; Jower: with 4 inch thick pressdwood 
backscatter. 
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Fic. 2. Roentgen output of a dental roentgen-ray ma- 
chine at target-chamber distance of 16 inches. 
Upper: in air; /ower: with 4 inch thick pressdwood 
backscatter. 


required for the shortest possible exposure 
time for satisfactory dental roentgeno- 
grams with relatively fast and slow films 
was obtained. These results are shown in 
Figures 3 and 4. 

These data will be readily understood by 
the trained radiologist as he realizes the 
necessity for the shortest possible exposure 
time to reduce distortion from motion and 
to produce a sharp image. Also, it is appar- 
ent that the smaller the dose used to pro- 
duce a roentgenogram, the less radiation 
the patient and, indirectly, the operator 
would receive. It is seen in Figure 5 that 
with conventional technique the dentist 
produces a roentgenogram of very good 
contrast with a resultant high dose of the 
order of 16.2 r per film. By increasing fil- 
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tration by only 2 mm. Al (Fig. 6), the dose 
to produce the same roentgenogram is re- 
duced to 7.6 r—a reduction of more than 
50 per cent. Then, as shown in Figures 7 
and 8, by increasing voltage to 90 and 
100 kv. peak, filtration to 2 and 3 mm. Al, 


APPLIED VOLTAGE AND DOSE REQUIRED PER 
EXPOSURE FOR SATISFACTORY ROENTGENOGRAMS 
Focal-Film Distance Inches 
Film - Dupont #555 (Lightning Fast) 


© Inherent filter 
@ 2mm Al filter 
x 3mm Al filter 
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Fic. 5. Exposure made at 60 kv., 20 ma. 2 seconds, 
8 inch distance, inherent filter only, DuPont no, 
551 film. Radiation dose at film 16.2 r. 


focus to film distance to 16 inches and 
using the fastest film, satisfactory roent- 
genograms could be made with 0.09 r and 
0.08 r, respectively, in 1/10-second expo- 
sures. This dose amounts to 1/18o0th of the 
original dose of 16.2 r. 

It is somewhat difficult to determine the 
exact total dosage per full-mouth examina- 
tion, but the ingenious method of Budow- 
sky ef a/.* is a close approximation. By plac- 
ing the ionization chamber at each succes- 
sive position for dental roentgenography 
while doing a full-mouth examination, they 
arrived at dosages to the skin in each area 


Fic. 6. Exposure made at 60 kv., 20 ma., 3 seconds, 
8 inch distance, 2 mm. Al filter, DuPont no. 551 
film. Radiation dose at film 7.6 r. 
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Fic. 7. Exposure made at 90 kv., 20 ma., 1/10 second, 
16 inch distance, 2 mm. Al filter, DuPont no. 555 
film. Radiation dose at film 0.09 r. 


varying from a low of 46.0 r to a high of 
76.9 r. Nolan and Patterson, referred to 
above,'*® recorded total dosages up to 315 
r to the head and neck during full-mouth 
roentgenographic examinations. To get 
some approximation of the fraction of a 
dose that may be received by the patient, 
we measured the exit or transmitted dose 
using a § inch thick rice phantom. The per- 
centage transmission of the dose measured 
in air for each volatge and filter is given in 
Table 1. 

As may be seen when the voltage is in- 
creased, there is a greater transmission of 
the beam through the phantom. Then too, 
for the same applied voltage a more filtered 
roentgen-ray beam is more penetrating and 
consequently gives greater transmission. It 
is well known that, of a given roentgen-ray 
beam, the greater the fraction that is trans- 
mitted, the lesser the fraction absorbed 


Fic. 8. Exposure made at 100 kv., 20 ma., 1/Io sec- 
ond, 16 inch distance, 2 mm. Al filter, DuPont no. 
555 film. Radiation dose at film 0.08 r. 


and the smaller the amount of radiation to 
which the patient is exposed. Using an espe- 
cially prepared manikin* we recorded doses 
to the right and left sides of the neck and 
thyroid during full-mouth roentgenographic 
examination. These are shown in Table 1 
for various roentgenographic techniques 
and different. amounts and kinds of filtra- 
tion. In Table 11 are listed doses to gonads 
and skin of the abdomen using the same 
varieties of techniques and filters. It will be 
seen that the go kv. technique with 2 mm. 
Al added filter results in a very small dose 
which can be reduced to an infinitesimal 
amount by a combination of copper and 
aluminum filtration and high kilovoltage, 


* Loazned to us through the courtesy of Thomas A. Lincoln, 
M.D., Director Health Division, Oak Ridge National Laboratory 
and Edwin D. Gupton, M.S., Oak Ridge, Tennessee. Lincoin, 
T. A., and Gupton, E. D. Radiation dose to gonads from diag- 
nostic x-ray exposure. 7.4.M.4., 1958, 166, 233-239. 


TABLE I 


PERCENTAGE TRANSMISSION OF DOSE MEASURED IN AIR THROUGH RICE PHANTOM § INCHES 


THICK, TARGET-CHAMBER DISTANCE—1I6 INCHES 


Voltage—kv. peak 
Filter 
60 65 70 | 80 | 85 | go | 100 
Inherent 6.6 8.1 10.0 11.4 | 
2mm. Al 13.1 15.1 21.0 25.4 28.8 33-5 35.1 41.6 
3mm. Al 31.6 | 45-7 | 51.8 
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TaB_e II 


RADIATION DOSES TO HEAD AND NECK, FULL MOUTH— 


14 EXPOSURES (MANIKIN) 


DECEMBER, Igs 


Techni Neck Neck Over Total Time Used 
——— Right Side Left Side Thyroid Per Full Mouth 
Conventional 
65 kv. 10 ma.—Inherent Filter 35.64r 347 261 sec. 
8 in. Distance—Regular Film 
2 mm. Al Filter 
70 kv. 10 ma. 
8 in. Distance—Fastest Film gt sist ce 10 4/10 sec. 
2 mm. Al Filter 
go kv. 15 ma. 
16 in. Distance—Fastest Film 1 2/10 sec, 
0.375 mm. Cu+o.5 mm. Al 
65 kv. 10 ma. 
8 in. Distance—Fastest Film 2.6r 22 sec. 
0.375 mm. Cu-++mm. Al 
go kv. 15 ma. 
16 in. Distance—Fastest Film 800 mr 800 mr 700 mr 2 1/10 sec. 
Bite Wings Only 2 films 
Conventional Technique gr 4.8r 
(see above) 24 sec. 
Bite Wings Only 2 films 
2 mm. Al go kv. 15 ma. 
16 in. Distance—Fastest Film 300 mr 300 mr 300 mr 2/10 sec. 


Note: The above figures are averages of 10 readings. Manikin through courtesy of Lincoln and Gupton. 


available in the new type of dental roent- 
gen-ray machines. 

Recently, an excellent method of reduc- 
ing radiation output of the standard den- 
tal roentgen-ray machine was devised by 
Yale and Goodman.” They used filters of 
0.375 mm. copper and 0.5 mm. aluminum 
with 65 kv., 10 ma. current and ultra- 
speed films to produce a dose of 0.24 r in 
air with a 2 second exposure. A diagnos- 
tically improved roentgenogram is ob- 
tained by this method, having a long tonal 
scale devoid of excessive contrast, but the 
principal objection is the long exposure 
time (2 seconds) compared to the 1/1oth 
second time possible with higher kilovolt- 
age. It is obvious from photographic prin- 
ciples that there will be less distortion from 


motion in a film made at 1/t1oth of a sec 
ond than in one made at 2 seconds. 


SUMMARY AND CONCLUSIONS 


1. It is evident that one of the largest 
sources of imperfectly controlled radiation 
emanates from dental roentgen-ray ma 
chines. This is because they are operated at 
relatively low kilovoltages and current val- 
ues for long times of exposure, with no dia- 
phragming of the beam or filtration of it, 
short focal-film distances and, often, by 
using standard, relatively slow films. 

2. This overdosage can be corrected by 
employing at least 2 mm. Al filtration i 
the present machines (or 0.375 copper plus 


0.5 mm. Al as recommended by Yale and 
Goodman) in addition to a lead diaphragm 
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Taste III 
RADIATION DOSES TO GONADS AND SKIN OF ABDOMEN USING VARIOUS TECHNIQUES 
IN DENTAL ROENTGENOGRAPHY. FULL MOUTH—I4 EXPOSURES (MANIKIN) 
Techni Skin of Ovarj , Total Time Used 
echniques Abdomen varies estes per Full Mouth 
Conventional 

kv. 10 ma. Inherent Filter 

3 in. Distance—Regular Film 33.6 mr 22.1 mr 11.§ mr 26} sec. 

2mm. Al Filter 

-okv. 10 ma. 

sin. Distance—Fastest Film 26.4 mr 17.4 mr 10.7 mr 10 4/10 sec. 
2mm. Al Filter 

go kv. 1§ ma. 

6 in. Distance—Fastest Film 6 mr I mr I mr I 2/10 sec. 
mm. Cu+o.5 mm. Al 

is kv. 10 ma. 

‘in. Distance—Fastest Film 10 mr 4 mr 3 mr 22 sec. 

375 mm. Cu+3 mm. Al 

okv. 1§ ma. 

6 in. Distance—Fastest Film 2.6 mr .4mr .06 mr 2 1/10 sec. 

ite Wings Only 2 films 
onventional Technique 4.8 mr 3.2 mr 1.7 mr 

see above) 2} sec. 
pir Wings Only 2 films 
‘mm. Al go kv. 15 ma. 

6 in, Distance—Fastest Film 1.86 mr .16 mr .14 mr 2/10 sec. 


Note: Manikin through courtesy of Lincoln and Gupton. 


ind ultra-speed film. 

3. To take full advantage of known 
hysical principles in reducing radiation ex- 
posure, higher kilovoltage dental roentgen- 
ray machines capable of developing go or 
better kv. with current capacities of 15-20 
ma., timers accurate to 1/20th of a second, 
long-cone techniques, and fastest films are 
recommended. 


Lewis E. Etter, M.D. 

Falk Clinic 

University of Pittsburgh 
Pittsburgh 13, Pennsylvania 


REFERENCES 


1. Barty, N. A. Patient exposure to ionizing radia- 
tion in dental radiography. Radiology, 1957, 
69, 42-45. 

2. Bupowsky, J., Pirro, J. D., Zecare uy, E. V., 
Kurscuer, A. H., and Barnett, A. Radiation 


exposure to head and abdomen during oral 
roentgenography. ¥. 4m. Dent. A., 1956, 52, 
555-559. 

3. Cross, L. C. Higher voltage dental roengtenog- 
raphy. X-Ray Technician, 1955, 27, 3. 

4. Errer, L. E. Methods of reducing radiation 
hazard in dentisty. Pa. ¥. Dent., 1956, 23, 9. 

5. Errer, L. E. Radiation dose reduction by higher 
voltage dental roentgenography. 7. 4m. Dent. 
A., 1956, 53, 305-309. 

6. Errer, L. E. Reduction of radiation hazard in 
dentistry by higher voltage dental roentgenog- 
raphy and added aluminum filters. N.Y. 7. 
Dent., 1956, 26, 9-10. 

7. Firzceratp, G. M. Dental roentgenography: 
IV. Voltage factor (KVP). ¥. 4m. Dent. A., 
1950, 4/7, 19. 

8. Frankuin, J. B. Radiation hazards in cephalo- 
metric roentgenography. Angle Orthodonttst, 
1953, 27, 222-228. 

g. Fucus, A. W. Optimum kilovoltage techniques 
in military roentgenography. Am. J. Roent- 
GENOL. & Rap. THERAPY, 1943, 50, 358-365. 


= 
est 
na- 
at 
by 
by 
in | 
lus 
ind 
gm 


932 L. E. Etter, S. S. Sidhu 


10. Fucus, A. W. Relationship of tissue thickness 
to kilovoltage. X-Ray Technician, 1948, 19, 
287-293. 

11. Lea, D. E. Actions of Radiations on Living Cells. 20. 
Macmillan Company, New York, 1947. 

12. Murer, H. J. Biologic effects of radiation 
with special reference to mutation. Act. Sc. 21. 
Ind., 1938, No. 725, 477. 

13. Mutier, H. J. Induced Mutations in Droso- 


phila. Cold Spring Harbor Symposium, 1941, 22. 


9, ISI. 

14. Mutter, H. J. Effects of roentgen rays upon 
hereditary material. In: Glasser, O., Editor. 
The Science of Radiology, Charles C Thomas, 


Publisher, Springfield, Ill., 1933. 4%. 


15. Notan, W. E. Radiation hazards to patient 
from oral roentgenography. ¥. 4m. Dent. A., 


1953, 47, 681-684. 24. 


16. Notan, W. E., and Patrerson, H. W. Radia- 
tion hazards from use of dental x-ray units. 
Radiology, 1953, 67, 625-629. 


17. SEEMANN, H. E., and Creare, H. M. Reduction 25. 


of x-radiation dosage by filtration. Dent. 
Radiog. & Photog., 1955, 28, No. 4, 61-63. 
18. Spear, L. B., and Hannan, R. Practical and 


improved periapical technique. Dent. Radiog. 26. 


& Photog., 1953, 26, 21-25. 
19. Sranrorp, R. W. Radiation dose received by 
reproductive organs of patients during routine 


and L. C. Cross Decemper, 


80, No 


diagnostic x-ray examinations. Paper read , ; 
Seventh International Congress of Radiology R. 
Copenhagen, 1953. 

Tay or, L. S. Current situation with regard 
permissible radiation exposure levels. 
ology, 1957, 69, 6-11. 

Trout, E. D., Graves, D. E., and Sravso, 
D. B. High-kilovoltage radiography. Rag, 
ology, 1949, 52, 669-683. 

Trout, E. D., Kettey, J. P., and Carney, G, 


IGHT 


uppe¢ 
Use of filters to control radiation exposure; ‘ts merit 
atient in diagnostic roentgenology. Am. 
P sy of radio 


ROENTGENOL, Rap. THerapy & 
MED., 1952, 67, 946-963. portance 
Wacener, D. T. Principles of long tube teciffully ay 
7 J}. Nebraska State Dent. A., 1947, 2 radiologi 
oly A. H., and Cursy, W. A. Radid and oom 
pacity of oral structures as basis for selectin right “ 
optimum kilovoltage for intraoral roentgend ished al 
grams. 7. Dent. Res., 1952, 37, 27-32. In this 1 
Wueurmann, A. H., and Monace tut, for 
Selection of optimum kilovoltage for denta 
radiography. I. Preliminary studies. Radij 
ology, 1951, 57, 240-247. me 
Yate, S. H., and Goopman, L. S. Reduction off" 
radiation output of standard dental xn 
machine utilizing copper for external fila 
tion. F. dm. Dent. A., 1957, 545 354-357. Altho: 
sometim 
tect, wi 
large er 
generall 
ically. \ 
able, bi 
sponsib: 
full-bloy 
radiolog 
mass 1s 


at tarlum 


CSES ously a 


instance 
the ro¢ 
angle v 
mass es 
and th 
strated 
autops 

Hist 
demon: 
was fir: 


* From 
fiore 
T Assoc 
t Chief, 
Medicine. 


Ry 


ot. 80, No. 6 


ead 
1ology 


ele angle roentgenography of the 
upper gastrointestinal tract has proved 
its merit over a period of years in a number 
‘4 radiologic clinics. However, the im- 
portance of right angle views is still not 
fully appreciated by many practicing 


and other comparable fields, the need for 
eff ght angle studies has long been estab- 
ten ished and accepted as routine procedure. 

In this presentation we will illustrate the 
C. need for similar routine right angle studies 
dental the barium filled upper gastrointestinal 
tract in delineating and accurately evaluat- 
ing intra-abdominal masses, as well as in- 


Although a clinically palpable mass is 
sometimes difficult for the radiologist to de- 
tect, with a little ingenuity, every mass 
large enough to be clinically palpable is 
generally demonstrated roentgenograph- 
ically. When a mass is not clinically palp- 
able, but is nevertheless present, the re- 
sponsibility for the radiologist becomes 
full-blown. Here, the demonstration by the 
radiologist of such a clinically undetectable 
mass is gratifying. The entire armamen- 
tarium at his disposal must be assidu- 
ously and intelligently employed in such 
instances. Yet, there are still limitations to 
the roentgen modality, even with right 
angle views, and occasionally an abdominal 
mass escapes detection by both the clinician 
and the radiologist, only to be demon- 
strated on the operating table or in the 
autopsy room. 

Historically, a solution to the problem of 
demonstrating upper abdominal masses 
was first attempted by Engel and Lysholm 


RIGHT ANGLE ROENTGENOGRAPHY OF THE 
GASTROINTESTINAL TRACT* 


By SAMUEL L. BERANBAUM, M.D.,+ and HAROLD G. JACOBSON, M.D.t 


NEW YORK, NEW YORK 


in 1934.1 These authors postulated that 
with gastric pneumography “the retro- 
gastric soft tissues are equivalent to the 
thickness of the antero-posterior diameter 
of the lumbar body at any level measured.” 
This dictum has proved inaccurate in- 
numerable times, particularly because of 
differences in body habits, posture and 
other related factors. Poppel, Sheinmel and 
Mednick? in 1949, in a critical appraisal, 
emphasized that the concept of Engel and 
Lysholm was inaccurate. Poppel and his 
co-workers at that time recommended the 
supine translateral view of the barium 
filled stomach. These authors concluded 
“that the retrogastric soft tissues are 
equivalent in thickness to the anteropos- 
terior diameter of the lumbar body at any 
level measured, provided one has ascer- 
tained what part of the stomach crosses 
the midline, at what vertebral level it 
crosses and then restricts the retrogastric 
measurements to this level only.” Poppel 
et al. admitted that under certain circum- 
stances, this statement was not infallible, 
since obesity and ascites could alter the 
measurements. 

In 1951, Sheinmel and Mednick® dis- 
carded the supine translateral view, claim- 
ing that its use was limited. Instead, they 
stressed the importance of the left lateral 
upright roentgenogram for an evaluation 
of the retrogastric space on the left side, 
and the right lateral recumbent roentgeno- 
gram for an estimate of the retrogastric 
space on the right side. Sheinmel and 
Mednick studied 200 normal persons, meas- 
uring the retrogastric space with reference 
to the habitus of the individual. They 
found that the barium filled stomach and 
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duodenum in normal individuals varied 
considerably with the habitus. In asthenics, 
in the right lateral recumbent and the left 
lateral upright roentgenograms, the stom- 
ach was found to be considerably closer to 
the spine than in hypersthenics. The de- 
scending duodenum was elongated and also 
closer to the spine in the asthenic individ- 
ual. In hypersthenics the stomach showed 
an increased distance from the spine, as did 
the duodenal segment, with relative widen- 
ing of the duodenal loop. The sthenic in- 
dividual showed findings somewhere in 
between the two extremes. In translateral 
decubitus roentgenograms, with the patient 
supine, the stomach was closer to the spine 
in the sthenic individual and much further 
removed from the spine in the hypersthenic. 
For purposes of brevity, examples of the 
normals are omitted and may be found in 
the papers of Poppel et a/., and Sheinmel 
and Mednick, noted above. Table 1 is a 
modified summary of the measurements of 
the retrogastric space for individuals with 
varying habitus determined by Sheinmel 
and Mednick.* These measurements are 
probably the most valid to date; yet, a 
reliance on mensuration alone will often 
lead to erroneous conclusions, and the pres- 
ent authors have been led astray in the 
past, not infrequently, by an unrealistic 
dependency on the measurements given in 
this table. In neuroradiology, for example, 
when dealing with a fixed space enclosed in 
the bony frame-work of the skull, measure- 
ments may be relatively accurate, but are 
still only measurements and must be used 
intelligently against a frame-work of the 
entire set of findings. In a distensible ab- 
domen, where a great number of variable 
factors enter into the problem, the value of 
mensuration alone is quite dubious. It has 
been our practice, therefore, to evaluate an 
increase of the retrogastric space critically, 
by looking for additional clues, small 
though they may be, to indicate evidence 
of extrinsic pressure. 

An extrinsic pressure defect may present 
itself subtly in many ways and in any one 
of a number of views. Before even any 


NORMAL LINEAR MEASUREMENTS IN CENTIMETERS 
FROM THE POSTERIOR SURFACE OF THE 


STOMACH TO THE ANTERIOR VERTEBRAL = 
SURFACE AT LEVELS INDICATED FOR | 
AVERAGE HEIGHT AND WEIGHT 6 
Right Lateral Left Lateml 
Status Recumbent Recumbent 
Position Position 
Normal Hyposthenic 
Cardia 3-5 cm. 0.5 cm, 
Media 5.5 cm. 3.0 cme 
Antrum 2.§ cm. 4.0 cm, 
Normal Sthenic | 
Cardia 1.5 cm. 0-0. § cM. 
Media 6.5 cm. 4.0 cm, 
Antrum 3-75 cm. 5.0 cm. 
Normal Hypersthenic 
Cardia 2.5 cm. o.5 cm, 
Media 8.5 cm. 8.5 cm, 
Antrum 7.5 cm. 8.5 cm. 


contrast medium is employed, preliminary 
and plain roentgenograms of the abdomen 
may indicate partial or complete obliters- 
tion of the psoas muscle outline or signif- 
cant scoliosis or displacement of various 
organs from their normal position. A mass 
may be visible in the frontal plane, but sup- 
plementary lateral exposures are frequently 
necessary to aid in delineating the char- 
acter and location of the mass. Although 
gas in thé intestines is often condemned a 
a nuisance in evaluating a plain roentgen 
gram of the abdomen, air is a natural con- 
trast medium. Thus, an air-filled viscus 
may be displaced by an intra-abdominal 
mass in either the frontal plane or lateral 
views. Intrinsic lesions in a gas-filled viscus, 
such as the stomach or colon, may some 
times be seen. Even the supine or prone 
translateral exposure of the abdomen, prior 
to the administration of barium may bk 
utilized with the aid of gas in the intestine 
to detail the presence of a mass. 

Figure 1, 4 and B demonstrates the 
presence of suprarenal lymph node met 
stases from bronchogenic carcinoma seen I! 
the left upper quadrant of the abdomen 
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Fic. 1. (4) A vaguely defined soft tissue haze is seen over the upper abdomen, particularly in the left upper 
quadrant. (B) A large soft tissue mass is seen in the upper portion of the abdomen in the mid-plane in this 
lateral view, with the mass well demarcated anteriorly and inferiorly by the gas-filled stomach and in- 
testine. The position of the contrast medium-filled collecting system of the left kidney in an intravenous 
urogram done at this time is demarcated by the curved pencil line. Diagnosis: Lymph node metastasis from 


a bronchogenic carcinoma. 


the anteroposterior and left lateral views. 

Routinely, after the oral ingestion of 
barium, in searching for upper intra- 
abdominal masses, we make the following 
six exposures of the barium filled upper 
gastrointestinal tract: posteroanterior up- 
right, left lateral upright for the left retro- 
gastric space, posteroanterior and right 
lateral recumbent for the right retrogastric 
space and anteroposterior supine and trans- 
lateral supine for the midline component of 
the retrogastric structures. We agree with 
Poppel and his co-workers that the trans- 
lateral supine roentgenogram is quite im- 
portant and may be the only exposure that 
enables delineation of a mass. Although the 
measurements of Sheinmel and Mednick 
are kept in mind, the presence of actual in- 
dentations and shelving is considered con- 
clusive and definitive evidence of the 
presence of a space-occupying mass. Actual 
displacement of the barium-filled stomach, 


duodenum or other segments of the small 
intestine is already a late sign and generally 
indicates a mass of considerable size. In 
addition to indentation, shelving and dis- 
placement, a ‘“‘pad” type of defect may be 
demonstrated along the lesser curvature 
surface of the opacified stomach in the 
posteroanterior Trendelenburg position. 
This “‘pad” sign must be evaluated care- 
fully as to the location and nature of the 
mass. Such a differentiation is facilitated by 
extrapolating the defect and noting the 
approximate character and size of the organ 
or mass producing the defect. Figure 2, 4, 
B and C shows the “pad”’ sign successively 
in 3 cases—hepatomegaly, carcinoma of 
the body of the pancreas and enlarged 
kidney due to py elocaliectasia. 

Right angle views may be used to ad- 
vantage to demonstrate masses in the mid- 
abdomen, particularly just below the level 
of the stomach and duodenum. In Figure 
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Fic. 2. (4) The “pad” sign is demonstrated in a case of hepatomegaly due to cirrhosis. (B) The “‘pad” sign 


in a case of carcinoma of the body of the pancreas. (C) This roentgenogram clearly shows the “‘pad” sign na iF 
or defect along the lesser curvature associated with an enlarged kidney due to hydronephrosis. aba 


3, 4 and B the method of simultaneous _ see delineation of a space-occupying mass | __ betw 


opacification of the entire upper gastro- situated posteriorly in the right side of the | isdis 
intestinal tract is demonstrated. Here we abdomen, neither indenting nor displacing |} ° be 
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Fic. 3. (4) Simultaneous opacification of stomach, small bowel, colon and gallbladder shows slight downward | is de 
displacement of the right half of the colon and small intestine with no indentation or displacement of 
gallbladder, duodenum or stomach. Findings suggest mass in the right upper quadrant of abdomen. (8) 
Same case in the lateral view with considerable forward displacement of colon and small intestine by 
space-occupying mass lying in area of right kidney. Cyst of kidney cortex found surgically. the | 
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Fic. 4. (4) A roentgenogram demonstrating a large pancreatic mass impinging on the greater curvature of 
the distal half of the stomach (cyst of the body of the pancreas). (B) Same patient after left retrograde 


pyelography with medial displacement of the upper ureter. (C) 


Lateral view on same patient after left 


retrograde pyelography with simultaneous opacification of the stomach. A space occupying mass is seen 
between the superoanterior surface of the kidney and the posterior wall of the stomach. The kidney itself 
is displaced forward by a large mass originating in the posterior aspect of the renal parenchyma and proving 


to be a renal cell carcinoma. 


the descending duodenal segment or stom- 
ach. The small intestine and colon are dis- 
placed downward and forward. Although 
an intravenous pyelogram showed a normal 
collecting system, the obvious posterior 
location of the mass suggested its relation- 
ship to the kidney. A cyst of the right 
kidney cortex was found at operation. 

The importance of right angle studies of 
the upper urinary tract has been empha- 
sized. Normally, in lateral studies during 
pyelography, the kidney is seen to hug the 
vertebral column. Displacement of the col- 
lecting system of either upper urinary tract 
in a specific direction helps to identify 
the origin of a mass. Simultaneous right 
angle study of the opacified upper gas- 
trointestinal tract with pyelography~ has 
not been stressed, although occasionally 
we have found this combined procedure to 
be of inestimable value. 

The efficacy of this combined procedure 
is demonstrated in a patient with a clini- 
cally suspected pancreatic cyst. The com- 
bined opacification of the urinary tract and 
the upper gastrointestinal tract permitted 


the identification of an additional lesion in 
the kidney as well as the pancreatic cyst. 
Figure 4, 4, B and C illustrates this case. 


CLINICAL APPLICATIONS 


Right angle roentgenograms of the ab- 
domen with opacification of the upper 
gastrointestinal tract are of importance 
with reference to a number of organs and 
disease entities. In this presentation, we 
will omit any references to masses in the 
head of the pancreas—vaterian segment 
area. Such masses have a special signifi- 
cance and have been dealt with by Poppel 
and his associates.*: Our material will con- 
cern itself with enlargement and/or masses 
of the liver, spleen, kidney and pancreas 
(body and tail). The subject of lymphomas 
and multiple tumors in the abdomen will be 
illustrated and a brief reference will be 
made to inflammatory and_ neoplastic 
changes in the stomach and duodenum, 
demonstrated by right angle roentgenog- 
raphy. 

I. Hepatic enlargement. A. Liver en- 
largement in cirrhosis. Usually an enlarged 
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Fic. 5. (4 and B) Frontal and lateral roentgenograms of an enlarged cirrhotic liver displacing the 
stomach forward. This displacement is clearly seen in the lateral view. 


liver will displace the stomach posteriorly, 
with the liver mass encroaching itself upon 
the anterior gastric wall and lesser curva- 
ture. Occasionally, the liver insinuates it- 
self posteriorly as it enlarges and displaces 


the stomach forward. Figure 5, 4 and Bis 
an example of such a forward displacement 
of the stomach by an enlarged cirrhotic 
liver. 

B. Hepatoma. Enlargement of the liver 


Fic. 6. (4) In the frontal plane, an erect roentgenogram shows an indentation on the mid-portion of the 
stomach, particularly on the lesser curvature aspect. (B) Right lateral recumbent roentgenogram with 
the liver indenting anterior surface of the distal half of the stomach and displacing it backward. (C) Trans 
supine lateral decubitus roentgenogram showing a large indenting mass on the anterior aspect of the 


distal half of the stomach due to the hepatoma. 
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by an hepatomatous mass may be best 
demonstrated in right angle roentgenog- 
raphy. The stomach will be indented an- 
teriorly and displaced backward by the 
mass, as noted in Figure 6, 4, B and C. 

II. Splenic enlargement. Right angle 
roentgenography of the barium-filled stom- 
ach constitutes a valuable method of de- 
termining the presence and extent of 
splenic enlargement. The spleen enlarges 
posteriorly, as well as inferiorly, with the 
posterior enlargement taking place quite 
early. The stomach is generally indented on 
its posterior aspect and displaced forward. 
Figure 7 represents an example of an en- 
larged spleen, encroaching on the posterior 
wall of the stomach. 

III. Kidney enlargement. There are vari- 
ous causes for kidney enlargement, such as 
collecting system ectasia, cysts and tumor 
masses. Early signs of such enlargement 
may be detected by right angle roentgenog- 
raphy with particular reference to the 
opacified descending duodenum. The kid- 
ney mass will displace the descending duo- 
denal segment forward, indenting the pos- 
terior duodenal wall. 

A. Collecting system ectasia. Dilatation 
of the collecting system sufficient to en- 
large the kidney, will cause early forward 
displacement of the descending duodenal 
loop. If the enlargement is sufficient, the 
stomach may be indented (Fig. 2C). 

B. Cysts. A renal cyst acts as a space- 
occupying mass and will indent the de- 
scending duodenum and displace it for- 
ward. Occasionally, if the cyst is sufficiently 
large, segments of the small bowel and 
colon may be displaced forward, as seen in 
right angle roentgenography. Figure 3, 4 
and B shows a cyst of the kidney displacing 
the intestinal loops anteriorly and down- 
ward. 

C. Tumor. A neoplasm of the kidney will 
act much the same as a cyst with forward 


displacement of the descending duodenal 


segment and localized indentation (Fig. 
8). Pararenal tumors, such as _neuro- 
blastomas, may displace bowel loops as 
well as the stomach. An example is noted 
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Fic. 7. Right anterior oblique roentgenogram show- 
ing an indentation on the posterior aspect of the 
fundus of the stomach due to an enlarged spleen. 


in Figure 9, 4, B and C. 

Although we are not advocating the 
diagnosis of kidney masses by routine ex- 
amination of the upper gastrointestinal 
tract, occasionally a small kidney mass will 
be detected early in right angle views, es- 
pecially when the patient’s complaints are 
not urinary but gastrointestinal in nature 
(Fig. 8). The accurate evaluation of the 
right angle films of the opacified stomach 
and duodenum may, at times, help clarify 
obscure findings noted on pyelography. 

IV. Pancreatic enlargement. Reference to 
the head of the pancreas—vaterian seg- 
ment—is omitted, as stated above. The 
discussion is limited to enlargement of the 
body and tail of the pancreas. 

A. Body of the pancreas. (1) Tumor. 
Neoplasms of the body of the pancreas are 
notoriously difficult to diagnose. All of us 
have experienced cases which have gone un- 
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diagnosed and were discovered only at 
autopsy. Even with right angle roentgenog. 
raphy, small lesions of the body of the 
pancreas may be undetectable within the 
limits of our present knowledge of this 
modality. However, an adequately per. 
formed gastrointestinal tract examination 
is the most effective method of arriving at 
a diagnosis, short of exploration. A lesion 
in the body of the pancreas, if large enough, 
will intrude itself on the posterior gastric 
wall, indent this wall and displace the 
stomach forward. Figure 10 is an example 
of a carcinoma of the body of the pancreas 
acting in this manner. The “pad” sign may 
be seen in relatively early lesions (Fig. 28), 
(2) Cyst and pseudocysts of the body of 
the pancreas. These lesions act like neo 
plasms, producing a localized indenting and 
displacing effect on the barium-filled stom. 
ach. Fig. 11, 4, B and C represents a pseu- 
docyst of the body of the pancreas follow. 


ach and duodenum shows forward displacement 
and .indentation of the posterior wall of the de- 


Fic. 8. This patient complained only of upper gas- scending duodenal segment, indicating a kidney 
trointestinal tract symptoms. The right lateral mass. A renal cell carcinoma was found at opera 
recumbent roentgenogram of the opacified stom- tion. 


Fic. 9. (4) Plain roentgenogram of the abdomen in a patient with fever of unknown origin and withno 
clinically demonstrable mass. Note the faint calcifications in the left upper quadrant and the narrowed 
streaking of gas in the displaced stomach. (B) Same patient with the stomach displaced medially. (C) 
Right lateral recumbent roentgenogram of the same patient with the upper portion of the descending 
duodenum displaced forward and “‘on stretch.” The stomach is also displaced forward. A retrograde pyelo 
gram showed lateral displacement of the upper ureter. A diagnosis of suprarenal tumor mass was made 
preoperatively and a neuroblastoma was found at surgery. 
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Fic. 10. A supine translateral roentgenogram show- 
ing an indentation on the posterior aspect of the 
fundus of the stomach. At operation a carcinoma 
of the body of the pancreas was found. 


ing pancreatitis, with indentation and for- 
ward displacement of the stomach. 

B. Tail of the pancreas. Lesions of the 
tail of the pancreas, either cysts or tumors, 
may be difficult to diagnose, particularly in 
the early stages. Because of contiguity with 
the left kidney, lesions of the tail of the 
pancreas may displace the kidney down- 
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ward and sometimes medially. However, 
forward displacement of the barium filled 
stomach with indentation of the posterior 
gastric wall may be the earliest sign of the 
presence of a mass in the pancreatic tail. 
Figure 12 represents an example. 

V. Lymphomas. Retroperitoneal lym- 
phomas, as well as other retroperitoneal 
tumors, are frequently best seen in right 
angle studies of the upper gastrointestinal 
tract. Lymphomas may present minimal 
signs in the conventional plain roentgeno- 
grams of the abdomen or standard expo- 
sures of the retrogastric space. In this con- 
nection apparently normal right and left 
retrogastric spaces, in the standard lateral 
studies, do not exclude a midline mass. 
The supine translateral exposure may then 
become of great importance in such in- 
stances. Figure 13 is an example in point. 

VI. Multiple tumors. Multiple intra- 
abdominal tumors, although rare, do occur. 
Simultaneous opacification of the upper 
gastrointestinal tract and the upper urinary 
tract in the frontal and lateral views may 


Fic. 11. (4) Plain roentgenogram of the abdomen showing a large soft tissue mass enlarging and displacing 
the descending duodenal loop and indenting the greater curvature of the distal half of the stomach. The 
mass is well circumscribed with gas in the stomach and all segments of the duodenum. (B) Frontal roent- 
genogram of the barium opacified stomach and duodenum with an indentation seen on the outer and upper 
wall of the proximal portion of the descending duodenum. There is considerable irregularity and thickening 
of the adjacent duodenal mucosa. There is widening of the duodenal loop. (C) Right lateral recumbent 
roentgenogram showing displacement of the stomach and upper portion of the descending duodenum for- 
ward with straightening of the descending duodenal segment. (A radiolucent area overlying the posterior 
soft tissues represents an artefact.) At operation, a pseudocyst of the head and body of the pancreas was 


found. 
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Fic. 12. The body of the stomach is indented on its 
posterior wall and displaced forward in this right 
lateral recumbent view. A carcinoma of the tail 
of the pancreas was found at operation. 


provide an excellent method of studying 
adjacent histologically unrelated  struc- 


Fic. 13. A supine translateral roentgenogram in a 
patient with a dense third vertebral body, with 
no other clinical indication of lymphoma. All other 
roentgenograms, including right lateral recum- 
bent, left lateral upright and standard projections 
failed to demonstrate any abnormality. In this 
translateral supine view there is shelving on the 
posterior aspect of the fundus of the stomach, with 
forward displacement of the stomach, indicating a 
retroperitoneal mass. At operation, a lymphoma 


(Hodgkin’s) was found. 
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tures. Figure 4, 4, B and C represents 
such a case of multiple tumors (pancreatic 
cyst and renal cell carcinoma). 

VII. Stomach and duodenum. Although 
we are mainly concerned in this presenta- 
tion with delineation of upper abdominal 
masses, right angle roentgenograms also 
play a prominent role in the accurate diag. 
nosis of intrinsic lesions of the stomach 
and duodenum. Sometimes an ulcer niche 
is only identified in a right angle view. At 
times such views will differentiate a neo- 
plastic from a benign ulcer. Thus, the in- 
traluminal or extraluminal nature of an 
ulcer may be best appreciated in these 
views. Gastric ulcers of the posterior wall 
may be best demonstrated in this manner 
even though their presence may be sus- 
pected and an accurate diagnosis made in 
oblique and frontal plane projections (Fig. 
14). 

Extrinsic lesions invading the stomach 
may sometimes be seen best in right angle 
views. Figure 1§ represents a carcinoma of 
the splenic flexure invading the posterior 
aspect of the stomach, with the lesion best 
seen in the lateral projection. 


Fic. 14. A large extraluminal ulcer is seen on the 
posterior wall of the fundus of the stomach. The 
extraluminal appearance of the ulcer was only 
appreciated in the single right lateral roentgeno- 
gram. The diagnosis of benign gastric ulcer was 
confirmed at operation. 
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Intrinsic Lesions of the Proximal Duo- 
denum. Bulbar ulcers. The diagnosis of 
duodenal bulbar ulcers may generally be 
made by fluoroscopy, spot roentgenography 
and oblique and frontal plane roentgenog- 
raphy, but the efficacy of right angle 
roentgenography in detecting such ulcers 
is not fully appreciated. Figure 16 repre- 
sents such an instance, when only the 
supine translateral roentgenogram showed 
several small duodenal ulcers in a patient 
examined as an emergency case because of 
massive bleeding. The two small ulcer 
niches were not demonstrated in any of the 
other projections. 

Postbulbar ulcers. Here again the utiliza- 
tion of right angle roentgenography may be 
helpful in either noting for the first time or 
confirming the presence of a postbulbar 
duodenal ulcer. Figure 17 is an example of a 
postbulbar ulcer, best demonstrated in the 
right lateral view. 


SUMMARY AND CONCLUSIONS 


1. The importance of right angle roent- 
genography of the upper gastrointestinal 
tract is emphasized in the diagnosis of such 
entities as liver enlargement, splenic en- 


Fic. 15. Right lateral recumbent roentgenogram of 
the barium filled stomach and duodenum with 
evidence of irregular destruction of the mucosa 
of the fundus of the stomach and indentation of 
the posterior wall by a large mass. At operation a 
carcinoma of the splenic flexure involving the pos- 
terior wall of the stomach was found. 


Fic. 17. Right lateral roentgenogram of the barium 
filled stomach and duodenum showing a postbulbar 
duodenal ulcer, best demonstrated in this view. 


Right Angle Roentgenography 


943 


Fic. 16. Supine translateral roentgenogram showing 
two small flecks of barium in the area of the duo- 
denal bulb, seen in a patient examined as an emer- 
gency case for massive gastrointestinal bleeding. 
The small flecks were not seen in any other view 
and on operation the flecks corresponded to two 
small ulcer craters in the duodenal bulb. 
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largement, neoplasms and cysts in the 
body and tail of the pancreas, renal collect- 
ing system ectasia, cysts and tumors of the 
kidney, gastric ulceration and neoplasm, 
extrinsic lesions of the stomach and duo- 
denal bulbar and postbulbar ulcers. 

2. Plain roentgenograms of the abdomen 
in right angle projections may at times 
clearly identify intra-abdominal masses by 
careful study of the normal anatomic struc- 
tures with specific reference to the gas 
shadows. 

3. Right angle roentgenography of the 
upper urinary tract in conjunction with 
simultaneous opacification of the upper 
gastrointestinal tract may be important in 
the analysis of obscure intra-abdominal 
solitary and multiple masses. 

4. The importance of the supine trans- 
lateral roentgenogram of the barium filled 
stomach and duodenum is re-emphasized, 
indicating that this view may be the only 
one that demonstrates a mid-line lesion. 

5. The problems of retrogastric measure- 
ments are discussed, emphasizing that ex- 
trinsic pressure defects with indentation of 
the barium filled stomach and duodenum 
are of great importance in arriving at a 
definitive diagnosis. 

6. The ‘“‘pad” type of defect on the 
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lesser curvature surface of the stomach js 
discussed in the diagnosis of high epigastric 
masses. 


Harold G. Jacobson, M.D. 
Montefiore Hospital 

210th Street and Bainbridge Avenue 
New York 67, New York 


We are indebted to Dr. Maxwell H. Poppel 
for his help and encouragement in the prepara- 
tion of this paper. 
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BILIARY TRACT ROENTGENOGRAPHY IN LATERAL 
DECUBITUS POSITION * 


By JOHN H. WALKER, M.D. 


SEATTLE, WASHINGTON 


pape presenting an exhibit relating 
to intraluminal lesions of the gall- 
bladder' during the recent convention of 
the American Roentgen Ray Society, it be- 
came obvious that relatively few tadiolo- 
gists are employing the lateral decubitus 
position in examination of the biliary tract. 
This observation was made evident by in- 
quiries of visitors as to the technique of the 
cholecystograms demonstrated at this ex- 
hibit. It was the impression that some radi- 
ologists, but still relatively few, were em- 
ploying the technique of upright spot roent- 
genography of the gallbladder either as a 
primary procedure or in conjunction with 
the older method of examination in the su- 
pine or prone position. Since a sufficient 
number expressed interest in our method, 
we would like to publish our experience 
and technique for general appraisal. 

The technique is not original with us. 
Whelan‘ demonstrated stratification of 
gallstones by this means in 1951. Mullen 
and Makielski* described their method in 
1952 but the advantages have never been 
widely recognized, nor has the decubitus 
position been much utilized except as the 
occasional adjunct to a problem case. 

In the years past we used the older, con- 
ventional prone or supine method of chole- 
cystography with and without supplemen- 
tal fluoroscopically controlled spot roent- 
genography. These procedures were disap- 
ee for the following reasons: 

. Asatisfactory examination frequently 
required considerably more than two, 
and sometimes as many as half a doz- 
en separate exposures. 

2. The supine examination was not ade- 
quate to exclude small stones because 
of the inability to “layer” them in the 
dependent position. 


3. Gas or feces in the colon frequently 
obscured a portion or all of the gall- 
bladder in either the prone or upright 
procedure. The use of pitressin to rid 
this gas was not only hazardous in 
older patients, but also time consum- 
ing. 

4. The upright examination when done 
by a series of spot roentgenograms in 
various degrees of obliquity, usually 
entailed more exposures than are de- 
sirable. 

5. Detail in the upright position was not 
as satisfactory because of distortion 
from short focal film distance and be. 
cause of motion due to the lack of im- 
mobilization of the patient by proper 
restraining bands. This position al- 
lows the sagging abdomen in relaxed 
elderly patients to obscure the gall- 
bladder detail even further. The com- 
pression device itself is not sufficient 
to immobilize the patient against the 
roentgenographic table, nor does it 
compensate for the increased tissue 
bulk imposed by gravity. 

These criticisms apply to the best spot 
roentgenographic devices and rotating an- 
ode tubes. 

The ideal cholecystogram requires pri- 
marily absence of motion, absence of su- 
perimposed bowel, a homogeneous back- 
ground and ability of specific gravity to af- 
fect the gallbladder content. Visualization 
of the common duct should be present in 
50 per cent of post-cholegogue films. Any 
technique which can satisfy these require- 
ments should be recognized as the proce- 
dure of choice. Experience has shown that 
cholecystography done in the lateral decu- 
bitus position accomplishes this objective. 
As a sequel of this method, it has been the 


* From the Department of Radiology, The Mason Clinic and Virginia Mason Hospital, Seattle, Washington. 
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Fic. 1. Movable grid and supporting stand. 


policy in our department to perform intra- 
venous cholangiography in the same posi- 
tion with equally gratifying results. 


EQUIPMENT 


The equipment is simple. A conventional 
portable movable grid is employed. It 
is manually cocked, but synchronously 
tripped at the time of exposure. This grid is 
held in the vertical position by a conven- 
ient steel plated receptacle that is easily 
portable and is placed on the roentgeno- 


Fic. 2. Position and relationship of cushions and 
upright grid to roentgenographic table top. 
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Fic. 3. Position of patient on supporting j 
cushions. 


graphic table top (Fig. 1). In order to ele 
vate the patient from the table top and 
more properly center with the film in the 
Bucky tray, a 4-inch plywood cushion with 
1 inch cover of foam rubber and plastic is 
added to the table top (Fig. 2 and 3). Ac 
tually, two cushions measuring 20 by 46 
inches and 30 by 30 inches respectively are 
utilized. The more caudad cushion is wider 
and allows for flexing the thighs past the 
edge of the table top. The two cushions are 
locked together by simple hasps. Ten by 
twelve inch cassettes with par speed 
screens are employed. 


Fic. 4. The decubitus position allows good visual 
ization of biliary tree in post-cholegogue films. 
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Fic. 5. Layered multiple small stones. 
METHOD 


It is not within the scope of this paper to 
consider the relative value of the different 
contrast iodinated compounds nor to dis- 
cuss methods of preparation or use of vari- 
ous cholegogues.’ The procedure of the ex- 


) amination is as follows: 


1. The patient is placed on the roent- 
genographic table right side depend- 
ent, knees flexed, abdomen close to 
the upright grid container, the table 
equipped as illustrated with firm ply- 
wood cushion. 


Fic. 6. Several small dependent stones. 


Fic. 7. Dependent mixed stones. Note position 
of hepatic flexure of colon. 


2. A cone is utilized centering immedi- 
ately below the last palpable rib on 
the right side. 

3. The distance employed is 30 inches 
(Fig. 3). 


4. Factors are .2 to .3 of a second at 300 


Fic. 8. Cholecystogram in prone position performed 
elsewhere and interpreted as “‘normal.” 
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Fic. 9. Same patient as Figure 8. Multiple small 
nonopaque stones layered in dependent position. 


ma., 75 kv. for the average 20 cm. 
patient. 

5. Exposure is made in full expiration. 

6. The patient is allowed to return to 
dressing cubicle and is fed a chole- 
gogue. 

7. The first film is processed and viewed 
“wet” by a radiologist and technician 
together. Any variation in technique 


Fic. 10. Multiple cholesterol polyps can be easily 
distinguished from small nonopaque stones. The 
polyps maintain their position. Such is also true 
for papillomas, adenomas and_ inflammatory 
polyps. 
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Fic. 11. Retained telepaque in stomach with outlet 
obstruction—resulting in nonvisualized gallblad- 


der. 


or position is discussed. In a busy de. 
partment four or five examinations 
are usually viewed simultaneously. 

8. The second and usually final film is 

exposed. Only an occasional upright 
projection is employed with _ spot 
roentgenography and compression if 
it would add more to the information 
already derived. 

The advantages of this precedure are: I. 
Fewer exposures are required than by other 
methods. The average number of films per 
patient examination for cholecystography 
is 2.2 in this Department. Exposure of 
gonads is therefore mimimal. 2. The liver 
offers a homogeneous background for the 
superimposed gallbladder without confus- 
ing shadows or gas or feces in the colon 
(Fig. 4). 3. When small stones or sand are 
present, “layering” is demonstrated (Fig. 
5, 6, 7, 8, and 9). 4. Small stones when 
present can be readily visualized and differ- 
entiated from intraluminal tumors of the 
gallbladder, such as cholesterol polyps, 
adenomatous polyps, papillomas, inflam- 
matory polyps and myo-epithelial anoma- 
lies of the fundus (Fig. 10). 5. When non- 
visualization is a result of gastric outlet 
obstruction, the contrast material is seen 
in the pyloric antrum in the dependent 
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position, thus indicating that failure of 
visualization may not be on the basis of 
biliary tract disease (Fig. 11). 6. The num- 
ber of re-examinations is reduced to a mini- 
mum. 

Other than slightly more difficulty in the 
positioning of the patient, this method has 
no disadvantages. 


CONCLUSION 


Because of the continuing emphasis in 
reducing unnecessary roentgenographic ex- 
posure in diagnostic procedures, it seems 
important that any method that can ac- 
complish this result should be more uni- 
versally used. Lateral decubitus cholecys- 
tography not only accomplishes this pur- 
pose, but offers the advantage of more de- 
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tailed, precise diagnostic cholecystogra- 
phy. 
The Mason Clinic 


1118 Ninth Avenue 
Seattle 1, Washington 
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ROENTGENOGRAPHIC STUDY OF CONGENITAL 
CHOLEDOCHAL CYSTS* 


PRE- AND POSTOPERATIVE ANALYSIS OF FIVE CASES 
By EDWIN J. LIEBNER, M.D. 


CHICAGO, ILLINOIS 


INCE the use of intravenous opaque 

media, knowledge of previously obscure 
lesions is becoming more elucidated. Con- 
genital choledochal cysts have in the past 
seldom been diagnosed correctly preopera- 
tively.2! It is our purpose to cite the roent- 
genographic findings and attempt to formu- 
late criteria for more accurate diagnosis. 
This should aid the radiologist in his 
prognosis, thereby lessening the surgeon’s 
confusion. Many times the cystic dilatation 
is found unannounced at exploration and 
surgical extirpation is attempted with a 
high mortality rate. That the lesion can be 
manifested at any age enhances the value 
of the present study. 

The earliest references to congenital 
choledochal cyst are by Vater,” 1723, and 
Todd, 1818.4 Since then there have been 
several comprehensive reviews,!:”!*! but 
only one paper with reference to roentgeno- 
graphic diagnosis.”* The 5 cases reported 
here, added to those previously reported, 
bring the total of 247.° The most reasonable 
origin of these cysts is congenital. Yotu- 
yanagi,*” Gross,* Caroli and Marcoulides,® 
and Horne? have made contributions to the 
understanding of the pathogenesis. Acces- 
sory hepatic duct, double common ducts, 
double normal gallbladders, total agenesis 
of the bile ducts, and malignant degenera- 
tion of the cyst have rarely been associ- 
Calculi can occur in the cyst" 
and trauma may cause rupture.*:> None of 
these complicating factors was seen in our 
material. 

The entity occurs four times as fre- 
quently in females as in males. All of our 
patients were females, ranging in age from 
six and one-half months to thirty-six years 


(Table 1). In the literature an unborn fetus 
and a sixty-two year old woman are 

Gross* mentioned that 35 per cent are 
manifest within the first ten years of life, 
The outstanding clinical features are ab. 
dominal pain (60 per cent), tumor (80 per 
cent), and jaundice (70 per cent). The triad 
is present in 60 per cent of the cases,! 
Pancreatic, mesenteric, hepatic or retro- 
peritoneal cysts are most often considered 
clinically in the diagnosis. Exploration with 
aspiration of bile can lead to the correct 
diagnosis. The over-all mortality in the re- 
view of Shallow e¢ a/.,”' regardless of treat 
ment, was 58 per cent. Gross reports a mor- 
tality of 69 per cent in children. However, 
with primary anastomosis of the biliary 
tract and intestines, the mortality was only 
g per cent. Gross advocated choledocho- 
duodenostomy. Because of the possibility 
of aspiration and cholangitis, many sur- 
geons have used the Roux en Y anasto- 
mosis.!: All of our 5 cases finally had such 
a procedure. Three had multiple operations 


(see Table 1). 


REPORT OF CASES 


Case 1. B.L., a six and one-half month old 
white female, entered this hospital on March 2, 
1949. Her local physician noted a mass in the 
upper right abdomen when she was three 
months old. She had gained weight steadily, 
and the mass became larger. The patient had 
received blood transfusions during the first 
days of her life. The mother was Rh negative 
and the father Rh positive. 

The abdomen appeared slightly distended. 
Below the liver edge was felt a smooth and firm 
mass, which extended toward the midline. Its 
edge was about at the umbilicus. 


* From the Department of Radiology, College of Medicine, University of Illinois, Chicago, Illinois. 
Presented at the Annual Meeting of the Association of University Radiologists, University of Minnesota, May 19, 1957. 
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SUMMARY OF CLINICAL MATERIAL 
"Clinical Triad 
Age —_————| Preoperative Roentgenologic Surgical 
Pt. | Sex | Te. ' Diagnosis Features Treatment Remarks 
Mas Pain 
| 
B.L. | 64 mo. | 2+ | — — | Retroperitoneal | Nonvisualized Roux-Y anasto- | 1957. Progress 
k + | tumor gallbladder. Soft | mosis 1949. Gall- | good. Occasion- 
tissue mass. Du- | bladder anasto- | al stomach ache 
odenal impres- | mosed to arm of | of colic-like 
| sion jejunum 1951 nature 
BS. | 83 yr | 1+ — | + | Choledochal Gallbladder vis- | Exploration Sep- | Eight months 
| cyst ualized with mass. | tember, 1955. | postoperatively 
| Duodenal im- | Rovx-Y anasto- | doing well. Two 
| pression. Intra- | mosis April, febrile episodes 
| venous cholan- | 1956 since _ leaving 
| giogram diag- hospital 
| nostic 
CE.| 1oyr. | 1+ | + | + | Pancreatic cyst | Studied in post- | Choledochoduo- | Function studies 
F operative period | denostomy 1945. | of liver normal 
with intraven- | Choledochojejun- 
ous cholangiog- | ostomy (Roux- 
raphy. Dilated | Y) 1947. Divi- 
radicals sion of proximal 
limb 1957 
K.P.| 12 yr. | 4+ | + | + | Primary liver | Nonvisualized Roux-Y anasto- | Postoperatively, 
F | disease clinical- | gallbladder. Large | mosis the cyst emptied 
| | ly. Choledochal | soft tissue mass. in right oblique 
| cyst roentgeno- | Duodenal im- position. Six 
| | logically pression months postop- 
| | eratively no 
complaints or 
| | | | findings 
B. .) 36 yr 4+ — |2+) Pancreatic cyst. | Nonvisualized | _ Explored 1945. | Lost to follow- 
| F | Hydrops of gallbladder. Soft | Choledochal cyst.| up. Immediate 
| | gallbladder. tissue mass. Wid- | Jejunostomy and | result good 
| | | Echinococcus | ened duodenal | jejunojejunosto- | 
| | | cyst loop _ my 1946 


Laboratory findings showed a white blood cell 
count of 14,800. Retrograde pyelographic study 
disclosed normal internal calyceal structures. 
Cholecystography failed to visualize a gall- 
bladder. A soft tissue mass could be made out 
in the right upper quadrant, which was sepa- 
rate from the kidney and the liver. 

March 25, 1949, exploration revealed a 4 by 5 
inch mass, which was identified as a large cystic 
dilatation of the common duct. An anterior 
anastomosis was made between a loop of 
jejunum and the cyst. A second anastomosis 


was made about four inches from the stoma, 
between the two arms of the jejunum to shunt 
the food stream. 

About October, 1950, she began to have 
attacks of colicky abdominal pain, chills, fever, 
and acholic stools. In January, 1951, jaundice 
and amber urine became associated with these 
complaints. The patient was re-admitted on 
March 16, 1951. Barium series revealed no re- 
flux into the previously operated area. There 
was air in the region of the biliary tree. Liver 
function studies showed an elevated alkaline 
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Fic. 1 


Edwin J. Liebner 


DeceMBeER, Igst 


. Case tv. K. P. (4) Oblique roentgenogram of abdomen demonstrates three soft tissue densities: 


cyst, liver, and kidney. (B) An intravenous pyelogram shows an intact right kidney. 


phosphatase—17.5 units. Bile was present in the 
stools and there was a trace of urobilinogen in 
the urine. 

On March 28, 1951, the child was taken to 
surgery. Bile was present in the bowel, but the 
previously anastomosed site was scarred and 
the surgeons were unable to get a probe through 
the area. Only a remnant of the common duct 
was noted. The two severed ends of the proximal 
arm of the jejunum were turned in. The gall- 
bladder was large and turbid bile was obtained 
from the gallbladder, as well as the dilated end 
of the common duct. The gallbladder was 
anastomosed to the descending arm of the 
jejunum. The patient left the hospital on April 
5, 1951. 

Correspondence on January 11, 1957 related 
that the young girl is progressing well. Occa- 
sionally, she complains of stomach ache of a 
colic-like nature. She tends to eat smaller 
amounts of food and at more frequent intervals. 


Case 1. B.S., an eight and one-half year old 
white girl, had intermittent abdominal pain 
associated with fever, nausea, and vomiting for 
a period of eighteen months. In September, 
1955, she was explored elsewhere and it was 


thought that she had a pancreatic cyst. She 
drained postoperatively, but the abdominal 
fistula healed spontaneously. She again had 
pain, vomiting and fever. It was commented 
that she appeared icteric during these episodes. 
She entered the University of Illinois Hospitals 
on March 26, 1956. 

Physical examination revealed the abdominal 
musculature to be flaccid with a long surgical 
incision in the right side. A fullness in the right 
upper quadrant was noted which seemed to 
vary in size from time to time, but was accepted 
to be due to a mass. 

On March 29, 1956, an upper gastrointestinal 
barium study showed an impression on and 
displacement anteriorly of the first and second 
portion of the duodenum (Fig. 24). An oral 
cholecystogram revealed double opacities with 
the more lateral density having the contour of 
a normally shaped gallbladder and the more 
medial and superior density approximately 
twice the size of the other (Fig. 3). The intra- 
venous cholangiogram demonstrated, at the 
thirty minute interval, the marked cystic 


dilatation of the common duct; and at the two 
hour interval, a second shadow compatible 


with gallbladder filling (Fig. 4). 
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Fic. 2. (4, B and C) Various duodenal impressions to be expected according to capacity of cyst 
and location. Cases 1, Iv and v, respectively. 


The patient was operated on April 16, 1956. 
The common duct was a cystic mass about 8 cm. 
in its greatest diameter. The gallbladder was 
thickened and was adherent to the abdominal 


During the first week postoperatively, she 
had slight fever. She was last seen in the Clinic 
on January 7, 1957. She was gaining weight, but 
had experienced two febrile episodes since leav- 


wall, suggesting that the gallbladder had been 
drained previously. A Roux en Y arm was con- 
structed about 1 foot from the ligament of 
Treitz and was anastomosed to the cystic com- 
mon duct. Fluid aspirated from the cyst at the 
time of surgery, when analyzed for amylase, 
contained 51,000 units. 


ing the hospital. 


Case 1. C.E., a seventeen year old white fe- 
male, was first admitted to the University of 
Illinois Research and Educational Hospitals in 
July, 1957. Prior to this she was explored twice 
elsewhere. A choledochal cyst was finally diag- 


II 


ROENTGENOLOGIC STUDY OF CONGENITAL CHOLEDOCHAL CYST 


Right upper quadrant mass contiguous with liver and separate from 
kidney. Displacement of gas shadow of colon, duodenum or stomach. 
Postoperative period, air in remnant of cyst and biliary ducts 


1, Plain Films 


2. Oral Cholecystogram Usually of no aid. Nonvisualization is frequent finding. Rarely gall- 


bladder will be seen 
3. Barium Meal Duodenum usually displaced, anteriorly and to the left. May have wid- 
ened loop. Postoperatively, reflux of barium can be demonstrated into 
cyst 
4. Intravenous Cholecystogram A. Diagnostic—if patient is seen when serum bilirubin levels are within 
normal ranges 
B. Value—assessing postoperative complaints 


5. Introducing Contrast Substances 
through Aspirating Needle into 
Cyst 


Excretory urographic evidence that continuity between the cyst lumen 
and the gastrointestinal tract exists 


6. Early Postoperative Cholangio- 
gram through Surgical Tube 


Determines satisfactory drainage of the biliary cyst through the en- 
terostomy 
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Fic. 3. Case u. B. S. Oral cholecystogram demon- 
strates large medial mass and lateral inferior dens- 
ity. Dilated biliary radicals also present. See text. 


nosed and it was reported that a choledocho- 
duodenostomy was performed. Because of re- 
current episodes of pain, jaundice, chills and 
fever she was reoperated on October 1, 1947. 


Edwin J. Liebner 
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The previous stoma between the duodenum and 
choledochus cyst was found obliterated. 4 
choledochojejunostomy using a Roux en Y arm 
of jejunum was made. 

She was rehospitalized in April, 1951 for 
treatment of a urinary tract infection. 

She was re-admitted in January, 1952 be. 
cause of continued attacks of right upper 
quadrant pain. Urobilinogen was found in the 
urine on two occasions. Barium meal study 
showed air in the area of the anastomosis, anda 
reflux into the biliary tree was demonstrated 
(Fig. 6, Zand B). The child showed no objective 
evidence of having any great difficulty and was 
discharged. In October, 1955, liver function 
profile tests were within normal limits and in. 
travenous cholangiographic study revealed 
dilated biliary radicals. The study was re- 
peated in September, 1956, and the findings 
were unchanged (Fig. 7). 

She was again hospitalized in March, 1961, 
on the basis of recurrent symptoms, possibly 
being due to intermittent regurgitation of jej- 
unal contents into the cyst and biliary tree. The 
patient was reoperated upon and the proximal 
limb of the choledochal-cyst-jejunostomy was 
divided and sutured near the site of the entero- 
enterostomy. She was discharged and when seen 
in the clinic a month later was doing well. 


Fic. 4. Case 1. B. S. (4) The thirty minute interval cholangiogram shows marked cystic dilatation of the 
common bile duct with the hepatic ducts mildly dilated. (B) The two hour cholangiogram reveals the 
more lateral and inferior shadow to be the normal gallbladder. The dilated hepatic ducts are more pf 
nounced. (Both figures are intravenous cholografin studies prior to surgery and establishing correct pit 


operative diagnosis.) 
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Case Iv. K.P., a twelve year old white female, 
was admitted to this hospital on July, 18, 1956. 
She had noted fatiguability, itching, and jaun- 
dice for one month. Discomfort and fullness 
was experienced in the right upper quadrant. 
Color of the stools had returned to normal, 
but the urine was dark at time of admission. 

Physical examination revealed a jaundiced 
child in no acute distress. There was a mass in 
the right upper quadrant extending down to the 
umbilicus. 

Laboratory studies showed normal hemo- 
grams, except for a sedimentation rate of 65 
(normal o-20). Urine revealed 2 plus bile. 
Alkaline phosphatase was 25.8 (normal 5-15). 
Other values were: cholesterol 506 (normal 130- 
230); thymol turbidity, cephalin flocculation 
and bone marrow culture were all negative. 

On July 30, 1956, a liver biopsy showed 
marked portal fibrosis, bile stain and probable 
cirrhosis. Gallbladder series showed nonvisual- 
ization, and a large round soft tissue mass in 
the right upper abdomen was readily demon- 
strable (Fig. 1). 

Since the liver biopsy was interpreted as more 
indicative of primary liver disease than extra- 
hepatic obstruction, a one month’s course of 
cortisone 100 mg./day was instituted. Serum 
bilirubin levels decreased from 17.4 mg. to 12.4 
mg. shortly afterwards, but on September 5, 
1956 the level was 23.2 mg. Roentgenograms 
showed the descending duodenum and gastric 
antrum displaced to the left by a large cystic 
appearing lesion (Fig. 2B). The colon was dis- 
placed downward by the large right upper 
quadrant mass. An intravenous pyelogram was 
normal. A choledochal cyst was presumptively 
diagnosed. A more careful examination of the 
upper abdomen by several consultants dis- 
closed two masses, the liver with a distal edge 
and a rounded smooth mass projecting below 
and separate from the liver. 

On exploration of the biliary tract, the liver 
was found enlarged, granular in appearance and 
deeply stained. There was a large, cystic mass 
occupying the area of the common duct which 
displaced the stomach, duodenum, and colon. 
The gallbladder was identified in the usual 
Position, and was somewhat thick-walled and 
collapsed. About 1,000 cc. of bile were aspi- 
rated from the cyst. Palpation within the cyst 
revealed the right and left hepatic ducts as well 
as the cystic duct. The surgeon was unable 
to probe distally into the duodenum. An 
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anastomosis between the collapsed cyst and the 
free end of the jejunal Roux en Y arm was 
made. An enteroenterostomy was also per- 
formed. Fluid from the cyst at the time of 
surgery contained no amylase and no bacteria 
were grown. Operative biopsies of the liver and 
the cyst wall revealed periportal fibrosis, chronic 
inflammatory cell infiltration, bile duct pro- 
liferation, and dilatation of the portal venous 
channels. In the central and mid-lobular region, 
bile canaliculi were plugged and distended with 
bile. These findings were consistent with biliary 
cirrhosis. A section of the cyst wall was com- 
posed of fibrous tissue in which few chronic 
inflammatory cells and vessels were seen. No 
epithelial lining was present. 

On September 28, 1956, cholangiography via 
the catheter showed a large cyst filled with 
medium in the right upper quadrant of the ab- 
domen (Fig. 54). The cyst did not empty until 
the patient was placed in a semi-right lateral 
decubitus position (Fig. 5B). A standing film 
showed an air fluid level and an interphase be- 
tween the contrast medium and fluid in the cyst 
(Fig. 5C). No reflux of contrast material was 
obtained into the intrahepatic biliary radicals, 
but some air was visible in the biliary tree. The 
postoperative bilirubin values were 27.0 mg. 
and 15.1 mg. The patient was discharged and 
two months later the bilirubin level was 0.71 
mg. She was last seen early in 1957 with no com- 
plaints and no palpable abdominal findings. 


Case v. B. T., a thirty-six year old white fe- 
male, was admitted to the hospital on Febru- 
ary 10, 1946. She had been operated on a 
month previously elsewhere and a pancreatic 
cyst was diagnosed. Her chief complaint had 
been epigastric distress with vomiting, which 
increased in severity over the last three months. 
Milder episodes were recalled during the previ- 
ous ten years. Three months ago, she became 
aware of a mass in the upper abdomen, slightly 
to the right of the midline. Chills and sweating 
were experienced. Attacks occurred chiefly one 
to five hours after supper or any large meal. She 
had never been jaundiced. 

Physical examination revealed a right para- 
median incision in the upper abdomen and a 
smaller scar lateral to it. A large mass was palp- 
able in the right upper abdomen, which was 
markedly tender, even to superficial palpation, 
jarring or percussion of the chest. A barium 
meal study demonstrated an enlarged, widened 
duodenal loop (Fig. 2C). 
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Fic. 5. Case iv. K.P. Postoperative injection via catheter demonstrates lack of emptying in the horizontal 
position (4), until the right lateral position is obtained (B). The standing film shows layering of the con- 
trast material, with similar delay in emptying (C). Study following Roux en Y anastomosis. 


The patient was reoperated and a fluctuating 
mass the size of a coconut was found under the 
pylorus, displacing the stomach forward and 
presenting through the gastrocolic omentum. 
The pancreas was flattened. The cyst was aspi- 
rated and dark turbid bile was obtained. Fur- 
ther exploration revealed that the cyst was ac- 
tually arising from the terminal end of the com- 
mon duct near the junction with the pancreatic 
duct but presumably proximal to that point. 
Thereupon, a choledocho-cyst-jejunostomy and 
jejunojejunostomy were performed. The proxi- 
mal arm wall was folded with a double row of 
catgut, to isolate the anastomosis with the cyst 
wall from the food stream. 

Fluid from the cyst revealed 454 units of 
amylase. Culture of the fluid demonstrated 
gram positive cocci which were identified as 
hemolytic Staphylococcus aureus. Microscopic 
study of the cyst wall revealed a mucosal cover- 
ing which was thin, made up of a small amount 
of stroma infiltrated by round cells and a few 
polymorphonuclears. There was an intact, tall 
columnar epithelial covering and there were 
some crypts and folds. The rest of the wall was 
thick and included smooth muscle strands and 
was made up of fibrillar rather edematous con- 
nective tissue. 

The patient was discharged as improved on 
March 9, 1946. The patient was lost to follow- 
up studies. 

DISCUSSION 

A preliminary study of the plain roent- 

genograms in the cases presented usually 


revealed a soft tissue mass density in the 
right upper quadrant. This varied in size 
according to the capacity of the cyst. Four 
cases had a mass density which was easily 
seen roentgenographically and_ palpable 
clinically. Case 1v had a mass which flue. 
tuated. On further scrutiny of the plain 
roentgenogram, the kidney and liver edge 
were noted, and the soft tissue shadow of 
the kidney could be seen to be separate 
from the mass (Fig. 14). An intravenous 
pyelogram readily demonstrated an intact 
right kidney (Fig. 1B). Hydronephrosis of 
the right kidney due to pressure of the cyst 
was not noted in our cases and is an un- 
usual finding in the literature.? The normal 
kidney on the right side eliminated that 
organ and also lessened the possibility of a 
retroperitoneal dermoid and a neurogenic 
tumor as the source of difficulty in differ- 
ential diagnosis. With larger cysts, the 
hepatic flexure of the colon and the aif 
shadow of the stomach are displaced. 
When the barium meal is given, it 1s 
common to find that the duodenal loop is 
displaced inferiorly and to the left. Figure? 
shows the patterns of duodenal impression 
to be expected. Strnad” cited that dilate 
tion of the common duct due to stones of 
tumor caused changes at the bulbar apex 
the duodenum. Therefore, we should not 
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Fic. 6, Case ut. C.E. (4) Air in limb of jejunum, cyst, and biliary radicals following choledochal-cyst- 
jejunostomy. (Roux en Y anastomosis eight years previously. ) (B) Reflux of barium into cyst and biliary 
radicals during barium meal study. (Roux en Y anastomosis eight years previously.) 


expect dilatation of the common bile duct 
due to stones or neoplasm to produce the 
large impressions and deviation of the duo- 
denum as in Figure 2. Cysts have been re- 
ported in volume from 30 ml. to over 8 
liters.°! Varying with the size of the cyst 
and its location near the middle or terminal 
portion of the common duct, the duodenal 
impressions are readily understandable. 
Oral cholecystographic study usually 
fails to demonstrate a gallbladder shadow 
in these instances. Four of our cases showed 
no concentration of contrast medium and 
this is a frequent finding in the literature. 
Many times the patient is seen when jaun- 
diced and the serum bilirubin is elevated. 
Thus satisfactory concentration of the con- 
trast medium cannot be obtained. When 
the cysts are large, they cause mechanical 
distortion and blockage of the cystic duct. 
These two factors account for the high per- 
centage of nonvisualized gallbladders in our 
series and in the literature. Rheinlander 
and Bowens! reported cystic dilatation of 
the common bile duct associated with con- 
genital absence of the gallbladder. In 
Case 11, the oral cholecystogram revealed a 


confusing shadow (Fig. 3). The large 
medial mass was filled at the same time 
that the more lateral inferior shadow was 
seen. Several examiners suggested the diag- 
nosis of duplication of the gallbladder. 
Intravenous cholecystography is the 
most diagnostic procedure, if the serum 
bilirubin values are normal. This was of 
definite help in roentgenologically dissect- 
ting the visualized structures noted in the 
oral study of Case 11. The thirty to forty- 
five minute interval film demonstrated the 
usual time of the appearance of the com- 
mon duct (Fig. 44). Only here, the marked 
cystic dilatation of the duct was evident 
with the hepatic ducts mildly dilated. 
With the continuation of the study the one 
and two hour interval films revealed that 
the more lateral and inferior shadow was 
now filled, (Fig. 48). This is compatible 
with the gallbladder filling, as we are ac- 
customed to seeing in the routine intra- 
venous cholografin study. The dilated 
hepatic radicals were more pronounced in 
the later films with further concentration 
(Fig. 4B). Kanoui” has shown by means of 
intravenous cholangiography an enormous 
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Fic. 7. Case 11. C.E. (4) The thirty minute intravenous cholografin study demonstrates a small amount of 
contrast medium and air in the hepatic ducts and cyst. (Nine years after Roux en Y anastomosis.) (B) The 
two hour intravenous cholecystogram shows further concentration of the contrast medium in the dilated 
biliary ducts. Note absence of the gallbladder shadow. See text. 


cystic dilatation of the common duct; how- 
ever, his patient was not operated upon and 
was being treated medically at that time. 

In none of our cases was needle aspira- 
tion or direct injection of contrast material 
done preoperatively. Lumpkin and Wilson 
advocate this method of investigation. 
They state that gastrointestinal communi- 
cation, laboratory analysis of the fluid, and 
exact anatomic relationship of the cyst are 
obtained. They recommend searching for 
evidence in an excretory urogram follow- 
ing injection of the opaque medium into the 
cyst. This would conclusively prove intes- 
tinal tract communication of the cyst. 
Their method is not innocuous and bile 
peritonitis is a potential hazard.*:>.?> When 
complete obstruction or kinking of the com- 
mon duct occurs at the choledochoduodenal 
junction, this method is not reliable. If 
serum bilirubin levels permit, the intra- 
venous cholografin study will probably be 
superior. We have not had the opportunity 
of using pneumoperitoneum, but this 
method is of only questionable value. 
Pneumoperitoneum with laminagraphic ex- 
amination may be of assistance, but is not 


as advantageous as a combination of con- 
trast medium study with laminagraphy. 
In the early postoperative period follow- 
ing Roux en Y anastomosis, injection of 
radiopaque material via a catheter demon- 
strated that there was delay in emptying of 
the cyst. The right lateral position pro- 
duced the greatest degree of evacuation. 
The standing position showed layering of 
the opaque medium (Fig. 5). Perhaps these 
mechanic forces cause intermittent incom- 
plete obstruction and explain the recurrent 
complaints that these patients experience 
even though the cyst is decompressed. 
Case 1 had outgrown her anastomosis 
which necessitated a cholecystojejunos- 
tomy. Case 111 showed obliteration of the 
earlier choledochoduodenostomy and _re- 
quired a choledochojejunostomy. During 
the next ten year interval, she had repeated 
bouts of epigastric distress. Abnormal liver 
function studies were not demonstrable at 
any time. This should be contrasted with 
the early obstruction and liver damage in 
Case 1v. When the cyst causes complete ob- 
struction of the distal end of the common 
duct due to a valve-like mechanism,” kink- 
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ing, or pressure, one may expect liver dam- 
age. However, Case 111 proves that pro- 
longed symptoms and clinical demonstra- 
tion of regurgitation do not necessarily 
mean that there is liver damage (Fig. 7 and 
Reference 18). 

Follow-up study of Case 11 nine to ten 
years after Roux en Y anastomosis with 
intravenous cholografin, demonstrated that 
the biliary radicals were dilated. Air and 
contrast material were seen in the cyst, but 
concentration was never sufficient even 
when various positions were used (Fig. 7). 
A similar dilatation of the biliary radicals 
was seen by Kaplan ef a/.% Their four 
month infant even had the cyst excised 
completely. Therefore, in the last post- 
operative period, the intravenous study will 
demonstrate the dilated biliary radicals 
and absence of the gallbladder shadow. 
The gallbladder shadow is probably not 
seen since the choledochal cyst will prevent 
concentration when decompressed and the 
contrast material enters the intestine more 
readily. The dilated biliary radicals are 
seen when the cyst is anastomosed or com- 
pletely removed. This finding has been 
verified at autopsy by McWhorter.!* His 
material showed that even the pancreatic 
duct may be dilated; nevertheless, the dis- 
tal end of the common duct and the distal 
end of the pancreatic duct were normal. 

The dilatation of the biliary radicals may 
be considered a residual or the result of the 
anastomosis, but seeing its presence prior 
to surgery and its continuation regardless 
of the surgical procedure makes one specu- 
late that it may be a reflection of a dis- 
turbance at the choledochoduodenal junc- 
tion. If this is the case, then current pri- 
mary surgical attack may be too proximal. 
In a manner similar to megacolon, mega- 
esophagus and megaureter, perhaps we are 
dealing with a megacholedochus and the 
primary difficulty is a neuromuscular one. 
Weber*® has used the term “‘autonomic 
neurodysplasia,” to describe the disorder. 

From a review of the literature and a 
study of the present clinical cases (Table 
I), one can readily identify a clinical triad 
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of mass, jaundice, and pain, in patients 
(usually females) with this lesion. Of 
course, the individual components of the 
triad vary in severity. A roentgenographic 
triad may also be established, based on the 
following three very common and simple 
findings: (1) soft tissue mass, (2) duodenal 
impression, and (3) nonvisualized gall- 
bladder. Any two clinical signs in a female 
patient plus the roentgenographic triad 
should lead to the correct preoperative 
diagnosis. Serum bilirubin levels permit- 
ting, intravenous cholecystography will 
confirm the diagnosis. One can expect 
future case reports to include an increasing 
number of such demonstrations, and if 
interpreted properly, a rising increase in 
the percentage of correct preoperative 
diagnoses. 


SUMMARY 


1. The preoperative roentgen features of 
congenital choledochal cyst are analyzed 
from plain roentgenographic, oral cholecys- 
tographic, barium meal, and intravenous 
cholografin studies. The usual common 
findings of this lesion are cited and con- 
trasted with the atypical findings in the 
literature. 

2. An intravenous cholografin demon- 
stration is reported. 

3. Criteria are formulated for the diag- 
nosis and a roentgenographic triad is sug- 
gested to correlate with the clinical triad. 

4. Early and late postoperative roent- 
genographic studies are evaluated. 

5. Intravenous cholografin studies may 
be of help in understanding the pathogene- 
sis. 


840 South Wood Street 
Chicago, Illinois 
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ORABILEX, A NEW ORAL CHOLECYSTOGRA PHIC 
MEDIUM* 
A CLINICAL REPORT ON 112 CASES 


By J. GEORGE TEPLICK, M.D., BERNARD P. ADELMAN, M.D., and 
STANLEY B. STEINBERG, M.D. 


PHILADELPHIA, PENNSYLVANIA 


E HAVE been favorably impressed 

during a clinical trial with a new 
cholecystograpic drug, orabilex* and wish 
to submit a report on its use, based on 112 
cases. 

The current favorite oral cholecysto- 
graphic preparation is telepaque, a triiodo 
organic compound containing 68 per cent 
iodine. Its chemical formula is 3(3 amino- 


2:4:6:-triiodophenyl) 2-ethyl propionic 
acid: 
__CH,—CH—COOH 
I 
\/ NH: 
I 


A multiplicity of publications attest to 
the superiority of telepaque over the for- 
merly widely-used media.'~*:*!° With tele- 
paque, the gallbladder shadows are denser, 
the side reactions fewer, visualization 
failures less common, and duct opacifica- 
tion after a fatty stimulation occurs not 
infrequently. 

The less desirable features of telepaque 
are the side reactions, particularly diar- 
thea, and the virtual constant presence of 
discrete bowel opacities. These may prove 
troublesome technically, when located near 
or superimposed upon the gallbladder 
shadow. Telepaque is generally adminis- 
tered in 3 gm. dosage (6 tablets of 0.5 gm. 
each) although heavy patients usually re- 
quire a larger dose for satisfactory visuali- 
zation. 

Orabilex is the sodium salt of a triiodo 


* Crabilex supplied by E. Fougera & Co., Hicksville, New York. 


organic compound containing 57 per cent 
iodine. Chemically, it is 3(3 amino butyryl 
2:4:6 triiodophenyl) 2-ethyl acrylic sodi- 
um. 


CH,—CH, 
| 
CH—C—COONa 
NH, 


The remarkable feature of this compound 
is the low number of side reactions after 
oral administration of 6 gm. This dose was 
given routinely to all adult patients, regard- 
less of weight. Six tablets of 1 gm. each 
were employed. Since this is twice the dose 
of telepaque, it was not entirely surprising 
to find very dense gallbladder shadows, 
even in patients over 200 pounds in weight. 
Nevertheless, this 6 gm. dose of orabilex 
was tolerated with minimal discomfort, con- 
trasted with the 12-40 per cent incidence of 
diarrhea after 3 gm. of telepaque (Table 
1A), 1:6.10 

Our clinical material consisted of 112 pa- 
tients, in 82 of whom gallbladder studies 
were requested because of suspected biliary 
tract disease. The sex, age and weight dis- 
tributions are shown in Table 11, and can be 
considered an average cross section of the 
individuals seeking diagnosis for various 
gastrointestinal complaints. 

In addition to the low number of side re- 
actions, a low incidence of confusing bowel 
opacities was noted. Although opacities are 
found in virtually every patient after tele- 
paque, in our series only 18.7 per cent of the 


* From the Department of Radiology, Kensington Hospital, Philadelphia, Pennsylvania. 
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TaB_e | 
Opaque Medium Telepaque (3 gm.) Orabilex (6 gm.) 
Authors Whitehouse | Dunne ef a/.'!| Morgan and Authors’ Series Pichard? 
and Martin!° Stewart® 
No. of Cases 500 cases 116 cases 100 cases 112 cases 20 Cases 
A. Side Effects Per Cent Per Cent Per Cent Per Cent Per Cent 
None 62.5 79.6 45.5 87.5 95.0 
Nausea 5.8 8.6 11.0 8.0 0.0 
Vomiting 0.5 0.0 0.0 1.8 0.0 
Diarrhea 25.3 12.0 40.0 1.8 5.0 
Dysuria 13.7 0.8 — 0.0 0.0 
Others 2.8 — — 5.4 0.0 
B. Gallbladder Density Renck® 65 cases 
Excellent 59.6 40.0 70.5 
T (calculi 6.3) 
74-0 95.0 
Good 23.4 43.0 | 16.1 
(calculi 6.3) 
Fair 9.6 II.O 3.6 — 
(calculi 1.8) 
7.6 
Poor | 2.8 8.0 Sa — 
(calculi 5.4) 
None 9-4 4-4 7.0 4-5 5.0 
(calculi 0.9) 
C. Duct Visualization ; 
after Stimulation 
Excellent—Good occasional — 25.0 40.0 T 
50.0 
case 14.0 25.0 
Faint—Poor | 
None T 25.0 
D. Bowel Opacities —In almost every case— 18.7 5.0 
minimal opacities 


patients showed any areas of increased 
density in the bowel contents after orabilex. 
Moreover, these were not discrete densities, 
but rather diffuse faint opacifications of 
bowel contents, entirely unconfusiag in the 
gallbladder evaluation. 


DENSITY OF GALLBLADDER SHADOW 


The radiopacity of the gallbladder shad- 
ows, although not measured photomett- 
cally, was greater on the average than in4 
corresponding number of telepaque studies. 
The grading of densities is shown in Table 
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1B, including comparison with reported 
telepaque series. 

In 79 patients (70.5 per cent) including 7 
with calculi, a high density of the gall- 
bladder was demonstrated, greater than us- 
ually seen after telepaque. In 18 patients 
(16.1 per cent) a good opacification was ob- 
tained, equivalent to the usual telepaque 
density. In only 2 patients without calculi 
(1.8 per cent) was opacification merely fair, 
and faint or poor visualization was seen in 
no patients without calculi. We were par- 
ticularly gratified at the excellent opacifica- 
tion in patients over 200 pounds. There 
were 8 such individuals, the heaviest being 
260 pounds. 

There were § patients with nonvisualized 
gallbladders. In 1, a large opaque calculus 
was noted. Two of the other 4 patients had 
liver disease and some degree of jaundice. 
The remaining 2 had nonfilled gallbladders 
even after intravenous cholecystographies 
and cholangiographies with cholografin; 
surgery disclosed calculi in both blocking 
the cystic duct. 

This orabilex series suggests definite 
superiority in density and number of gall- 
bladder visualizations. 

Table 1B. reveals data in a study on 10 
patients who had both telepaque and ora- 
bilex studies, with a two month period in- 
tervening between studies. In every pa- 
tient, gallbladder opacification was more 
dense with orabilex, and in patient 8, a 
calculus was diagnosed by orabilex though 
not apparent in the faint shadow of the 
telepaque examination. 


DUCT OPACIFICATION 


Opacification of the ducts (cystic, hepatic 
and common), was observed in a high per- 
centage of patients during orabilex studies 
(Table 1C). In only 25 per cent of the pa- 
tients receiving a fatty meal was duct 
opacification absent. Visualization of some 
degree was noted in 65 per cent of all cases, 
a good to excellent density in 40 per cent, 
and a fair to faint opacification in 25 per 
cent. 

In our series of 10 patients who had both 
studies (Table 11C), 6 showed duct opaci- 


Orabilex 


963 
Taste II 

Sex Distribution Per Cent 
Male—49 43-75 
Female—63 56.25 

Age Distribution Per Cent 
Under 20— 2 1.8 
20-29— 8 7.3 
30-39—25 223.3 
40-49—25 93.4 
50-Sg—18 16.1 
60-69—26 23.2 
4-5 
80-+— 3 224 

Weight Distribution Per Cent 
Under 100 Ib.— 1 0.9 
100-lig— 8 
120-139—20 17-9 
140-159—37 33-0 
160-179—28 25.0 
180-I9g9—I0 8.9 
Over 200— 8 


Total Patients 112 


fication after orabilex but not after tele- 
paque. The reverse situation was not ob- 
served in any patient. Further interesting 
facets of the duct opacification will be taken 
up in the discussion. 


BOWEL OPACIFICATION 


Telepaque reports (Table 1D) indicate 
that a varying degree of discrete opacifica- 
tion in the bowel is an almost constant find- 
ing after telepaque. Although usually not 
confusing, these discrete densities occa- 
sionally are difficult to separate from the 
gallbladder shadow, making the study in- 
conclusive. This has occurred not in- 
frequently in our own experience. 

After orabilex, in only 18.7 per cent of the 
patients were colonic opacities apparent. In 
almost all of these, the opacification was not 
discrete, but rather a diffuse density of 
colonic contents in one segment of the 
colon, not interfering with clear gallbladder 
delineation and practically never producing 
discrete shadows which could be mistaken 


rd? s 
) 

4 
ad- 
tri- 
na 
ies. 
ble 


J. G. Teplick, B. P. Adelman and S. B. Steinberg 


DECEMBER, I9¢8 


Taste Ill 
COMPARISON OF TELEPAQUE WITH ORABILEX IN SAME INDIVIDUALS 
Patient A. Side Effects | ak B. Gallbladder wid Duct Density | D. Bowel Opacities 
— 
a2 | o fol++ | o +4 [4+ | 
7 | o |o [+++ | | +++4 | | + diffuse 
8 155 | + ++++ | + | 
9 142 | diarrhea] o | | 6 + | 
10-138 | diarthea| o | +++ | ++++ || o | + diffuse 


for opaque calculi. Our comparative study 
(Table 11D) indicates minimal to extensive 
bowel opacities in every patient after 
telepaque. After orabilex, no opacities were 
seen in 4 patients, slight diffuse increase in 
bowel segments was noted in 4 others, and 
in only 2 were the bowel opacities approach- 
ing the densities and degree seen after 
telepaque. 


TOLERANCE, TOXICITY, AND SIDE EFFECTS 


Although 6 one gram tablets were uni- 
formly given to every patient, a low inci- 
dence of toxicity or side effects was ob- 
served. The comparative side effects from 
telepaque and orabilex are shown in Table 
1A. It will be noted that 87.5 per cent of all 
the patients had no subjective or objective 
effect from the orabilex, as contrasted with 
literature reports on telepaque, which range 
from 45-79 per cent. Our questioning of 
orabilex cases was detailed and thorough, 
and many questionable side effects are in- 
cluded as reactions, although initially the 


patient indicated no obvious effect. This 
was particularly true about mild abdominal 
pain. Thus, of the 7 patients (5.4 per cent) 
with abdominal pain or cramps after ora- 
bilex, 5 had been having frequent abdom- 
inal pain or cramps as their clinical com- 
plaint, and could not be sure whether the 
orabilex was responsible for this symptom. 
Also 5 of 9 patients with mild nausea ad- 
mitted that this was a clinical complaint 
which led to the gallbladder study. If these 
patients were excluded from the positive 
side effect series, the statistical incidence 
of side effects would be less than § per cent. 
Actually, only 1 patient developed truly an- 
noying nausea and vomiting, shortly after 
taking the orabilex tablets. This was a 
severe neurotic, with similar incidents pre- 
viously after other medication and drugs. 
Diarrhea, vomiting and dysuria were vir- 
tually nonexistent. 

Our comparative study of Table mA 
shows diarrhea in 2 patients after telepaque 
but no side effects after orabilex. 
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DISCUSSION 


In studies carried out in the laboratories 
of André Guerbet and Company, in Paris, 
orabilex was found to be of low toxicity. 
Acute intravenous injections into mice re- 
vealed a LDso of 570 mg./kg. and intra- 
venous administration of 200 mg./kg. 
evoked no observable discomfort or reac- 
tion in rabbits. By oral administration, this 
same dose was completely nontoxic to cats. 

Studies carried out in this country* dis- 
closed a LDs5o of 2,200 mg./kg. by oral ad- 
ministration in one dose in rats. No visual 
toxic effects were observed on surviving 
animals. With dogs, daily oral doses up to 
1,500 mg./kg. were given for a two week 
period without apparent effect. Liver and 
kidney studies were normal. All the animals 
were sacrificed and no significant gross or 
histologic alteration was uncovered in any 
organ. 

This low degree of animal toxicity ap- 
pears to be carried over to humans, as far 
as our clinical trial could go. Patient dis- 
comfort after 6 gm. of orabilex was com- 
pletely absent in 87.5 per cent of the 112 
patients. In only 4 patients could the mild 
nausea be attributed to the orabilex. Like- 
wise, the presence of mild cramps (without 
diarrhea) could be attributed to the drug 
in only 2 patients. The other 5 could not 
distinguish these mild cramps from their 
clinical complaints. In the Io patients re- 
ceiving first telepaque and later (after two 
months) orabilex, the nontoxicity of ora- 
bilex was confirmed. Diarrhea was noted in 
only 2 of the entire series of 112 patients. 
In 1 it was a prior complaint. No dysuria 
was encountered. With all factors consid- 
ered, side reactions could be regarded as 
insignificant. 

A consistently high degree of density 
was encountered, even in patients of un- 
usual girth and weight (Table m1 B). This 
density definitely increased diagnostic ac- 
curacy. We encountered a number of such 
instances. One patient showed a gallbladder 
of fair density after telepaque, but on one 


* Leberco Laboratories, Roselle Park, New Jersey. 
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roentgenogram there was a_ suspicious 
small translucency. A repeat examination 
with orabilex produced a very much denser 
shadow, and the defects of 2 small papil- 
lomata were clearly demonstrated. Surgery 
corroborated the orabilex findings. An- 
other patient had nonopaque stones clearly 
demonstrated after orabilex which were 
not apparent after telepaque. In one quite 
ill patient a telepaque study showed no 
contrast medium in the biliary tract. A re- 
peat orabilex examination disclosed a huge 
gallbladder with stones and a long, greatly 
dilated common duct. Surgery corrob- 
orated common duct obstruction, for- 
tunately due to calculi and not to tumor 
as we had suspected. 

This latter case also illustrates the satis- 
fying biliary duct visualization we en- 
countered. In addition to the high percent- 
age of duct opacification after fatty meal 
(Table 1C), in two patients with nonvisu- 
alized gallbladders the common duct was 
opacified. In one, an opaque calculus was 
seen, but in the other the duct visualization 
indicated gallbladder disease with cystic 
duct blockage rather than possible liver 
dysfunction. The more frequent biliary 
duct visualization after orabilex is borne 
out in our comparative studies on 10 pa- 
tients (Table m1C); the ducts were clearly 
delineated in 6, questionably in 1 patient. 

The low incidence of bowel shadows after 
orabilex is readily seen in Table 1D. In 
Table 1D the difference in intestinal opac- 
ities after telepaque and orabilex in the 
same individuals is indicated. Not only is 
the incidence low after orabilex, but bowel 
densities, when observed, are primarily dif- 
fuse opacifications, and not the discrete 
small densities which could be mistaken for 
calculi, or partially mask the gallbladder 
shadow, at times. The fact that orabilex is 
water soluble (a sodium salt) and elim- 
inated mainly through the kidneys prob- 
ably explains its spareness in the bowel and 
the diffuse colonic staining when present. 

Studies for pseudo-albuminuria, which 
occurs after administration of other gall- 
bladder media, have not yet been carried 
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out with orabilex. The chemical structure 
and high degree of elimination through the 
kidney favor the probability that pseudo- 
albuminuria will also occur after orabilex. 
We expect to study this phase later. 

Our evaluation of orabilex is substanti- 
ated by the pilot series carried out by 
Pichard’ on 20 patients (Table 1). He ob- 
tained highly satisfactory visualization in 
19; duct opacification was noted in 10 pa- 
tients. A mild diarrhea was observed in 1 
patient; this individual also had a slight 
degree of opaque intestinal residue. No 
other side reactions were found. 


SUMMARY AND CONCLUSIONS 


1. A new oral gallbladder medium, 
orabilex, clinically tried on 112 patients, 
impressed us as having definite advantages. 

2. Orabilex, containing 57 per cent io- 
dine, was administered in 6 gm. doses rou- 
tinely to all adult patients, regardless of 
weight. 

3. The low incidence of side reactions 
with this dose indicates its nonirritative 
features on the gastrointestinal tract. 

4. Gallbladder opacification was usually 
dense and there were few cases of nonvisu- 
alization. In a number of cases which pre- 
viously had been studied with telepaque, 
the orabilex studies proved more diag- 
nostic. 

5. Satisfactory duct opacification after 
fatty stimulation occurred in a high per- 
centage of cases. In some instances, duct 
visualization was obtained in the presence 
of a nonvisualized gallbladder. 

6. A low incidence of bowel opacities 
was noted. When the medium entered the 
bowel, it diffusely stained its contents, but 
did not generally give rise to scattered small 
opacities. 

7. In 10 individuals receiving both 
telepaque and, later, orabilex the latter ap- 
peared superior. 


J. G. Teplick, B. P. Adelman and S. B. Steinberg 


DECEMBER, 


8. It is hoped that other investigators 
will further evaluate orabilex, confirming 
our favorable impressions. 


J. George Teplick, M.D. 
Department of Radiology 
Kensington Hospital 
Philadelphia 22, Pennsylvania 


ADDENDUM 


Since submitting this report, another 150 
patients have received orabilex, with sub- 
stantially the same favorable findings as 
reported above. Over 100 of these received 
a smaller dose (6 capsules of } grain each), 
with no significant alteration of the above 
findings. 
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DIAGNOSIS OF TUMORS OF THE PANCREAS WITH 
THE AID OF PNEUMORETROPERITONEAL 
PANCREATOGRAPHY AND 
SPLENOPORTOGRAPHY* 


By ROBERT D. MOSELEY, Jr., M.D. 
CHICAGO, ILLINOIS 


HE diagnosis of pancreatic abnormal- 

ities by conventional roentgenologic 
techniques is difficult. The pitfalls of under- 
diagnosis and the temptations to over- 
diagnosis are well known to every roent- 
genologist. A great increase in interest in 
our difficulties and responsibilities in the 
diagnosis of pancreatic lesions is evidenced 
by the almost exponential rise in the num- 
ber of publications on this subject in the 
past few years. 


CONVENTIONAL TECHNIQUES 


Several roentgenologic methods may be 
used in the investigation of the pancreas. 
Because of the usual symptomatology in 
these patients, the most commonly em- 
ployed is gastroduodenal examination with 
barium sulfate suspension. The retrospec- 


tive studies which have been reported are 
concerned with the findings of this type of 
Unfortunately, localiza- 
tion of masses by such methods depends 
upon the types of extrinsic deformity of the 
gastrointestinal tract produced and, as is 
well known, the accuracy of the technique 
is of a low order of magnitude. Figure 1, 
A and B demonstrates the appearance of 
extrinsic deformities in 2 patients, one 
(Fig. 14) with a large hepatoma, the 
other (Fig. 18) with a pancreatic tumor. 
Roentgenologic differentiation was not 
possible. As has been frequently pointed 
out, widening of the duodenal loop may be 
present, as in the case of Figure 2, in carci- 
noma of the pancreas; it is also generally 
accepted that this finding is difficult to 
evaluate in an individual case and may 


* From the Department of Radiology, The University of Chicago, Chicago, Illinois. Presented at the Fifty-eighth Annual Meeting 
of the American Roentgen Ray Society, Washington, D. C., October 1-4, 1957. 
Renografin Oral and Duografin used in these studies were supplied by The Squibb Institute for Medical Research. 


Fic. 1. (4) (U-289485) Hepatoma displacing the stomach. (B) (U-54853) 
Carcinoma of the pancreas displacing the stomach. 
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Fic. 2. (U-162091) Large pancreatic neoplasm with 
widening of the duodenal loop. 


Fic. 3. (U-662298) Invasion of the second portion 
of the duodenum by carcinoma of the pancreas. 


This was called normal by the fluoroscopist. 


Robert D. Moseley 
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be present even in the absence of any ah 
normality. 

However, despite the difficulties jg 
volved, the diagnosis of carcinoma of the 
pancreas will be made or rendered probable 
in approximately 25 per cent of cases by 
gastreduodenal examination. Retrospee 
tive examination of roentgenograms wil] 
demonstrate suggestive changes in the 
stomach and duodenum in 50 per cent of 
cases of pancreatic neoplasm.’ Thus, more 
meticulous examination, particularly of 
the second portion of the duodenum, and 
attention to the possibility of diagnosis will 
be effective in increasing diagnostic ae 
curacy. 

Small areas of invasion (Fig. 3), pat 
ticularly of the second portion of the duo 
denum, are among the findings most com. 
monly overlooked. Small lesions will as 
frequently produce roentgen findings as 
large ones, since the abnormalities are 
usually due to invasion of the wall of the 
duodenum (Fig. 4) and not to increase in 
tumor size. While the “reverse 3 sign” or 
epsilon (e) sign (Fig. 5C) is probably always 
indicative of abnormality, it is not com. 
pletely diagnostic of pancreatic neoplasm 
alone since it may also result from cho- 
langitis or pancreatitis.°'* The impression 
produced in the duodenal bulb because of a 
dilated common duct associated with 


Fic. 4. (U-633643) Pancreatic adenocarcinoma It 
vading the{’second and third portions of the 
duodenum. Note the dilatation of the duodenum 
proximal to the area of invasion. 
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Fic. 5. (U-433098) (4) Male, aged sixty-seven, with carcinoma of the head of the pancreas; characteristic 
deformity of the duodenal bulb. (B) Impression on the bulb caused by greatly distended common duct. 
(C) Epsilon sign in second portion of the duodenum. 


mucosal abnormalities in the second por- 
tion of the duodenum (Fig. 5, 4 and B) is 
a valuable and relatively reliable sign 
when present, but is unfortunately not 
common. 

As in many situations in roentgenologic 
diagnosis, the presence of several ancillary 
findings leads more certainly to accurate 
diagnosis. Meticulous and exhaustive exam- 
ination of each case suspected of having a 
pancreatic neoplasm is the only means at 
present of increasing our diagnostic ac- 
curacy. In other tumors increase in diagnos- 
tic ability has resulted in improvement in 
therapeutic techniques; it is to be hoped 
that such may be the case in this lesion 
which has such a poor prognosis presently. 

It is for this reason—i.e., to more 
meticulously investigate each case in order 
to accumulate reinforcing evidence—that 
newer additional techniques, such as opera- 
tive pancreatography,’ pancreatic angiog- 
raphy,'* pneumoretroperitoneal 
creatography and splenoportography have 
been advocated in the investigation of pa- 
tients suspected of harboring pancreatic 
neoplasm. We have evaluated pneumo- 
retroperitoneal pancreatography and 


splenoportography in a small series of 25 
cases and wish to present here the results 
correlated with gastroduodenal examina- 
tions, duodenal exfoliative cytology, and 
surgical or autopsy findings, 


PNEUMORETROPERITONEAL 
PANCREATOGRAPHY 


By opacifying the stomach and duo- 
denum with orally administered organic 
iodine compounds (renografin oral), the 
biliary and urinary tracts with intra- 
venously administered medium (duografin, 
a combination of cholegrafin and reno- 
grafin) and by injecting retroperitoneally 
carbon dioxide by the presacral route, it is 
possible to outline the pancreas, to deter- 
mine its position and size, and to detect 
lesions producing an increase in size of this 
organ. The technique of presacral pneumo- 
retroperitoneum has been described else- 
where? and will not be detailed here. Carbon 
dioxide is used instead of air in order to 
increase the safety of this procedure by the 
prevention of embolism.” The only dis- 
advantage of this gas is that its rapid ab- 
sorption requires that roentgenographic 
procedures ensue with alacrity after its in- 
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Fic. 6. (U-669814) Male, aged seventy-four. Oral 

Mf renografin in the stomach; duografin intravenously 
with visualization of kidneys and _ gallbladder; 
1,000 ag of carbon dioxide retroperitoneally. 


jection. For the special purpose of pneumo- 
retroperitoneal pancreatography, the in- 
jection is made preferably with the patient 


Fic. 7. (U-666236) (4 and B) Normal pancreas demonstrated on the lateral roentgenogram. Oral renografin 
P and intravenous duografin used. Radiolucent gallstone is visualized in the gallbladder. Patient had positive 


duodenal cytology. Operative proof of normality. 
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in the knee-chest position. Some of thege 
patients because of pain or debility are um 
able to assume this position and the exam 
nation is then done with the patient lyi 
on his right side so that the gas fills the 
left retroperitoneum. The oral organi¢ 
iodine compound is used instead of barium 
for two reasons: first, only 30 cc. is required 
to completely outline the stomach and 
duodenum, avoiding the possibility of ob 
scuring retroperitoneal details with a larger 
quantity of opaque material; and secondly, 
it has been observed in using these com- 
pounds for gastroduodenal fluoroscopy 
that there is routine rapid flow of the mate- 
rial into the duodenum through the pylorus 
without the delay occasionally seen with 
barium suspensions. 

The technique of pneumoretroperitoneal 
pancreatography used in this series is as 
follows: the intravenous material is ad- 
ministered first so that time is allowed for 
the biliary and renal systems to visualize; 
the presacral pneumoretroperitoneum is 
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Diagnosis of Tumors of the Pancreas 


Fic. 8. (U-564578) Female, aged fifty-three, had suspected pancreatic abnormality. (4) Lateral abdominal 
roentgenogram made after the retroperitoneal injection of 1,000 cc. of carbon dioxide did not adequately 
delineate the pancreas. (B and C) Laminagrams made at various levels demonstrate the normal size of 
the pancreas. Exploratory operation revealed a normal pancreas. 


then accomplished; and finally, just before 
roentgenographic examination begins, the 
patient ingests the oral iodine compound. 
Figure 6 is a prone abdominal roentgeno- 
gram made following these procedures. The 
gallbladder is filled with opaque material; 
the kidneys are outlined by carbon dioxide 
and their collecting systems contain opaque 
material. The adequate outlining of the 
stomach with only 30 cc. of organic iodine 
compound is demonstrated. The outline 
of the pancreas is difficult or impossible to 
appreciate on prone roentgenograms. 


Figure 7, 4 and B are prone and lateral 
roentgenograms in a case in which duodenal 
exfoliative cytology was reported as show- 
ing malignant cells. No abnormality had 
been demonstrated by gastroduodenal ex- 
amination. The patient had silent jaundice. 
Pneumoretroperitoneal pancreatography 
was interpreted as showing no mass in the 
region of the pancreas; a radiolucent gall- 
stone was noted. Surgery demonstrated a 
stone in the common duct but no evidence 
of neoplasm of the pancreas or biliary 
system. This case is one of the two false 


Fic. 9. (U-654627) Normal lateral laminagram with Fic. 10. (U-662298) Pneumoretroperitoneal pan- 


good visualization of left kidney, adrenal and tail 
of pancreas. 


creatogram demonstrates a large mass in the 
head of the pancreas in a fifty-one year old male. 
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Fic. 11. (U-658262) (4) Lateral pneumoretroperitoneal pancreatogram of a male of sixty-two years, demon- 


strating a large mass in the pancreas. (B) Laminagram demonstrates the position of this mass in the body 
of the pancreas. 


Fic. 12. (U-682990) Mass in body and tail of pancreas deforming the posterior wall of the stomach. 
Pneumoretroperitoneal pancreatogram. (4) Lateral view. (B) Lateral laminagram. 


80 


positi 
in oul 
with | 
tions 

Howe 
reliab 
been 

of pai 
tive 1 
abno! 
The 4 
tive” 
emph 


evalu 


‘ 
the c 
Lami 

al. 


non- 


dod) 


Vou. 80, No. 6 


positive duodenal cytologic examinations 
in our series. Duodenal cytology correlated 
with chemical analysis of pancreatic secre- 
tions is done in our institution by Dr. 
Howard Raskin and is, in his hands, a 
reliable procedure. This procedure has 
been performed in 300 cases. Of 35 cases 
of pancreatic neoplasm, cytology was posi- 
tive in 21. Analysis of secretions indicated 
abnormality in an additional to cases.!° 
The 4 “false negative” and the 2 “false posi- 
tive’ examinations mentioned before again 
emphasize the necessity of obtaining and 
evaluating all sources of evidence in the 
individual case. 

Laminagraphy is an integral part of 
pneumoretroperitoneal _pancreatography 
(Fig. 8, 4, B and C). Figure g is a section 
well to the left of mid-line cutting through 
the collecting system of the left kidney, the 
left adrenal and the body and tail of the 
pancreas, which in this case was normal. 
Laminagraphy thus facilitates localiza- 
tion of lesions and diagnosis of neoplasms 
of the body and tail of the pancreas which 
tend to be clinically more obscure. 

Figure 10 represents the pneumoretro- 
peritoneal demonstration of a large mass in 
the head of the pancreas in a patient with 
jaundice, an invasive lesion of the second 
portion of the duodenum, positive duo- 
denal cytology, and vascular occlusion 
shown by splenoportography. The roentgen 
findings were confirmed at surgery. 

Figure 11, 4 and B demonstrates a mass 
in the body of the pancreas. Laminagraphic 
section just to the left of the mid-line brings 
the mass into the plane of minimum un- 
sharpness. Figure 12, 4 and B demonstrates 
amass in the body and tail of the pancreas 
by the same technique. 

The use of the various opaque com- 
pounds to outline the stomach and duo- 
denum, the kidneys and the biliary system 
is the major point of differentiation of our 
currently used technique from those de- 
scribed by von Moos," and Sansone et 
al." These authors utilized pneumoretro- 
peritoneal air contrast and air contrast of 
the stomach in investigation of lesions of 
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Fic. 13. (U-678675) Mass in the uncinate process 
of the head of the pancreas displacing the lower 
end of the common duct. 


the pancreas. Figures 13 and 14, 4 and B 
demonstrate the utility of the addition of 
the contrast media. In Figure 13 a large 
mass in the uncinate process of the head 
of the pancreas is seen; the adequate 
visualization and slight posterior displace- 
ment of the common duct accurately 
localize the lesion. Figure 14, 4 and B 
demonstrates the displacement of the right 
ureter by a large lesion in the head of the 
pancreas; the ureter is displaced laterally 
and posteriorly by this invasive neoplasm. 

If pneumoretroperitoneal pancreatog- 
raphy has a place in the diagnosis of neo- 
plasm, that place is earlier in the course of 
disease than in the case demonstrated in 
Figure 15. Examination in this case was, of 
course, unnecessary for diagnosis; clinically 
there was no doubt; the patient’s condition 
was obviously terminal. Pneumoretroperi- 
toneal pancreatography demonstrated a 
huge pancreatic mass markedly deforming 
the gastrointestinal tract. The carbon 
dioxide was, rather unusually, all anterior 
to the mass. At autopsy three days later a 
widely metastatic pancreatic carcinoma 
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Fic. 14. (U-684677) (4 and B) Large pancreatic mass in the head of the pancreas 
displacing the right ureter. 


was found. All of the retroperitoneal 
structures were involved in a solid invasive 
mass which had precluded their being out- 
lined by retroperitoneal gas injection. 


SPLENOPORTOGRAPHY 


Percutaneous splenoportography! is a 
technically simple, reasonably safe proce- 
dure which provides very important in- 


Fic. 15. (U-539715) Huge pancreatic tumor demon- 
strated by anterior displacement of the stomach 
three days before patient expired. 


formation concerning the veins of the 
upper abdomen. While it is true that portal 
hypertension constitutes the primary in- 


Fic. 16. (U-663992) Normal splenoportogram in 4 
sixty-seven year old male with a small carcinoma 
of the pancreas. Successful Whipple operation. 
Patient died of generalized metastases four months 
later. 
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dication for this procedure, it can also be 
used with advantage in the investigation 
of patients with pancreatic neoplasm. 
Splenoportal obstruction can be accurately 
diagnosed and localized preoperatively. 
Involvement of the retroperitoneal veins 
suggests such extensive invasiveness that 
only palliative surgical procedures are in- 
dicated. Lack of such involvement should 
encourage the surgeon to more radical 
attack. 

Figure 16 is a normal splenoportogram in 
a patient with a small carcinoma of the 
head of the pancreas. As predicted by this 
examination, a pancreaticoduodenectomy 
was technically simple, and there was no 
retroperitoneal invasion by this neoplasm. 

In the case illustrated in Figure 17, how- 
ever, occlusion of the splenic vein had been 
produced by carcinoma of the head of the 
pancreas and, moreover, retroperitoneal in- 
vasion had resulted in partial occlusion of 
the inferior vena cava so that visualization 
of the vertebral-azygos system was ob- 


Fi. 17. (U-662298) Male, aged fifty-one, with occlu- 
sion of the splenic vein by carcinoma of the head 
of the pancreas. 
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Fic. 18. (U-658262) Splenoportogram demonstrates 
complete occlusion of the splenic vein due to neo- 
plastic involvement. The tumor mass causes eleva- 
tion, compression and occlusion of the splenic vein 
in the region of the tail of the pancreas. Collateral 
circulation is through the vasa brevia. 


tained. This patient was treated by chole- 
cystogastrostomy and by interstitial radia- 
tion therapy, utilizing I'*' introduced into 
polyethylene tubing sewn through the pan- 
creas at this operation.’ Because of the 
splenoportographic findings, no attempt 
at radical surgery was made. 

In another case, which had been di- 
agnosed as carcinoma of the body and tail 
of the pancreas by cytology and by pneu- 
moretroperitoneal pancreatography, spleno- 
portography (Fig. 18) demonstrated com- 
pleted occlusion of the splenic veins due 
to neoplastic involvement. The tumor mass 
caused an elevation of the splenic vein with 
compression just proximal to the area of 
complete occlusion. Collateral circulation 
was through the vasa brevia. Definitive 
surgery was not feasible. 

Figures 19 and 20 demonstrate lesser but 
still significant degrees of vascular involve- 
ment. In both of these cases the pancreatic 
mass had caused compression of the splenic 
and portal veins at their junction with the 
superior mesenteric vein. Definitive surgery 
was not feasible in either case. 


DISCUSSION 


Twenty-five patients have been examined 
by means of pneumoretroperitoneal pan- 
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Fic. 19. (U-678675) Compression of the splenic vein 
from carcinoma of the uncinate process of the 
head of the pancreas. Gallbladder is outlined by 
residual opaque material from previous pneumo- 
retroperitoneal pancreatography. 


creatography. A pancreatic mass has been 
demonstrated in 17 cases by this technique; 
all of these cases have been confirmed by 
surgery or autopsy. Duodenal cytology 
and pancreatic secretion studies were posi- 
tive in all except one of these cases. Gastro- 
duodenal examination revealed abnormal- 
ities in the second portion of the duodenum 
in all 17 cases. The pancreas was thought 
to be normal in 8 cases. One of these, with 
positive duodenal cytology, was found at 
surgery to have a small ampullary lesion 
without significant increase in size of the 
head of the pancreas. 

Splenoportography was done in 7 of the 
17 cases with demonstrated pancreatic en- 
largement. In all but one case involvement 
of the vessels was demonstrated; in that one 
case, radical pancreaticoduodenectomy was 
technically simple. 


SUMMARY AND CONCLUSIONS 


Pneumoretroperitoneal:pancreatography, 
utilizing contrast media to outline the stom- 
ach and duodenun,, the biliary system and 
the urinary tract, is a useful method in the 
meticulous investigation of patients sus- 
pected of having pancreatic neoplasm. 

Splenoportography done preoperatively 
in patients with pancreatic masses may be 


Fic. 20. (U-682990) Compression without occlusion 
of the splenoportal circulation by carcinoma of 
the pancreas. 


of help in planning for or excluding the 
possibility of definitive radical surgery. 
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THE PRACTICAL VALUE OF THE INTERNAL 
CEREBRAL VEIN IN THE ANTERO- 
POSTERIOR PHLEBOGRAM* 


By FREDERICK MURTAGH, M.D., and HERBERT M. STAUFFER, M.D. 


PHILADELPHIA, PENNSYLVANIA 


© ane experience with phlebograms in 
more than 1,000 carotid angiographies 
employing the Chamberlain biplane stereo- 
scopic device!:?* has indicated that the 
most valuable finding is the demonstration 
of lateral displacement of the internal 
cerebral vein. Each internal cerebral vein 
runs in the roof of the third ventricle 1 
mm. lateral to the midline. In the antero- 
posterior projection, the opacified vein, 
lying in the axis of the roentgen-ray beam, 
is seen as a dense round spot which for 
practical purposes is a midline vascular 
landmark. 

Only very rarely does the lateral phlebo- 
gram in itself provide evidence leading to 
the diagnosis of an expanding intracranial 
lesion. Commonly there may be marked 


* From the Departments of Neurosurgery and Radiology, Temple University School of Medicine and Hospital, Philadelphia, Penn- 


sylvania. 


lateral shifting of the internal cerebral vein 
in the anteroposterior projection with a 
normal pattern of the deep cerebral veins 
in the simultaneously exposed lateral pro. 
jection. 
The internal cerebral vein lies well below 
the edge of the falx cerebri and anterior to 
the tentorium cerebelli (Fig. 1). In this 
position, it is much more vulnerable to 
lateral displacement than the pineal gland, 
which is somewhat protected by these fixed 
structures. When visualized, it provides 
more critical evidence of lateral displace. 
ment of midline structures than the tradi- 
tional pineal gland, which is not always 
calcified sufficiently for visualization. 
Stereoscopy is valuable in demonstrating 
minimal derangement of this vein permit 


Fic. 1. Double contrast study demonstrating the normal position of the internal cerebral vein in the 
anteroposterior (4) and lateral projections (B). 
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Fic. 2. Relative positions of the anterior cerebral artery and the internal cerebral vein in a patient with a 
: frontal lobe astrocytoma. (4) Note marked displacement of the anterior cerebral artery to the opposite 
idi- side. (B) The internal cerebral vein is only minimally shifted. 


ting observation of its relationship to the hemisphere from the anteroposterior phle- 
ing | visualized veins along the fixed and un- bogram by determining the discrepancy 
lit. | yielding falx. Even when some rotation of between the displacement of the anterior 
the head has occurred, stereoscopy will cerebral artery and that of the internal 
em | often provide clear visualization of lateral cerebral vein. 
shift of the internal cerebral vein in rela- Expanding lesions confined to the frontal 
tion to the other midline venous structures. lobe will produce maximal lateral displace- 
A tumor mass may be localized in the ment of the anterior cerebral artery with 


Fic. 3. Large temporal lobe tumor. There is minimal shift of the anterior cerebral artery (4) and 
marked displacement of the internal cerebral vein to the opposite side (B). 
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Fic. 4. Metastatic carciroma involving the right hemisphere with the major lesion situated in the parieto. 
occipital region. There is equal displacement of the anterior cerebral artery (4) and the internal cerebral 
vein (B), probably on the basis of cerebral edema or additional metastatic lesions. 


little or no shift of the internal cerebral Maximal lateral derangement of the in- 
vein (Fig. 2). A greater degree of lateral ternal cerebral vein occurs with temporal 
shift of the internal cerebral vein associated lobe.or midhemispheric lesions. These are 
with marked anterior arterial displacement usually associated with a lesser degree of 
indicates more posterior extension of the displacement of the anterior cerebral artery. 
mass. The farther posteriorly the lesion is situated, 


Fic. 5. Large cystic astrocytoma in the right parieto-occipital region. (4) The anterior cerebral artery failed 
to fill in this angiogram. (B) Marked displacement of the internal cerebral vein provided the only diag 
nostic finding in this study. 
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the greater will be the discrepancy in the 
degree of displacement of the two vessels 
(Fig. 3). 

Parieto-occipital lobe lesions are situated 
in the so-called “blind” area for carotid 
angiography, since they are not usually 
visualized by injection of the carotid sys- 
tem. An expanding mass in this region will 
produce lateral displacement of the deep 
cerebral vein with no lateral derangement 
of the anterior cerebral artery or distortion 
of the middle cerebral artery. 

Equal displacement of the anterior 
cerebral artery and the internal cerebral 
vein may be produced by a small lesion 
equidistant between these two vessels. This 
change is more often seen in diffuse in- 
volvement of the hemisphere by edema, 
glioma, or multiple metastatic lesions 
(Fig. 4). 

On the occasional angiogram in which 
the anterior cerebral artery does not fill, 
demonstration of lateral displacement of 
the internal cerebral vein may be the only 
finding of value suggesting an intracranial 
mass lesion (Fig. 5). 


SUMMARY 


The demonstration of lateral displace- 
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ment of the internal cerebral vein in the 
anteroposterior projection has been, in our 
experience, of greatest practical value in the 
cerebral phlebogram. 

This vein because of its anatomic posi- 
tion is more susceptible to lateral displace- 
ment than is the calcified pineal gland. 

The characteristic patterns of such dis- 
placement in frontal, temporal and parieto- 
occipital lesions are discussed. 


Herbert M. Stauffer, M.D. 
Department of Radiology 
School of Medicine 
Temple University 
Philadelphia, Pennsylvania 
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AN AUTOMATIC INJECTOR FOR ANGIOGRAPHY* 


By FRED C. SHIPPS, M.D. 


PORTLAND, OREGON 


reports of angiographic in- 
jecting devices have appeared in the 
literature. These reports express a desire 
for simplification of angiographic tech- 
niques, yet most of the reports seem con- 
cerned only with high pressure injection. 
Only Rodriguez-Alvarez and Dorbecker® 
reported the pressure rate of flow relation- 
ship of their instrument. 

The injector described in this paper em- 
bodies the following features: (1) it permits 
completely automatic injection of contrast 
materials and coordination of roentgen-ray 
exposures; (2) it eliminates all roentgen-ray 
exposure to the surgeon and radiologist 
performing the examination; (3) from cali- 
bration data on pressures, it allows known 
rates of i injection; (4) it permits sufficiently 
high pressure injection in selective angiog- 
raphy to overcome the resistance of long, 
small lumen conducting systems; and (5) 
it avoids hazard of hand injury from a 
broken syringe. 

It should be emphasized that one’s ob- 
jective in angiography should be the 
lowest pressure of injection that produces a 
satisfactory angiogram. In the pressure- 
flow rate graphs presented it should be 
borne in mind that the rate of flow in cubic 
centimeters per second is the true expres- 
sion of the jet effect and represents any 
potential vessel injury. The pressure ap- 
plied to the conductive system is largely a 
factor of the resistance of the system. 
Stirling’ presents convincing evidence of 
the safety of aortic injections up to 20 cc. 
per second. 


DESCRIPTION 


The injector devised utilizes compressed 
nitrogen for a source of pressure and is 
largely constructed from commercially 
available standard components. The in- 
jector (Fig. 1) measures 4 inches by 27 


inches, weighs 14 pounds, and when in use 
rests beside the patient on the roentgeno. 
graphic table. Though not illustrated, the 
injector is powered by a size D nitrogen 
tank on which a reducing valve adjusts the 
pressure up to 160 pounds per square inch, 
The tank is connected to the injector bya 
hose on which a metal tip easily snaps into 
the female fitting (A). This tip is released 
by a slight turn of a collar of this fitting. 

After assembly and adjustment of the 
desired nitrogen pressure a solenoid type 
air valve (B) holds back the gas pressure 
until released electrically. The thrust of the 
metal piston (C) is transmitted to the 
plunger of a standard 50 cc. glass syringe. 
Since the diameter of the metal piston is 
1.5 inches and the diameter of the glass 
plunger about 1.0 inch, the mechanism 
has a mechanical advantage of 1.5. There- 
fore with 100 pounds per square inch nitro. 
gen pressure the liquid pressure within the 
glass syringe is 150 pounds per square inch. 
This was found to be the upper limit of 
safety of standard glass syringes. For 
nitrogen pressures up to 160 pounds per 
square inch a special B-D Lehman glass 
syringe has proved satisfactory. 

Equal distribution of pressure on both 
ends of the glass syringe is achieved by 
rubber seats. The head of the metal plunger 
(C) is adjustable to prevent seating of the 
glass plunger into the bottom of the glass 
barrel and also to leave a 2.5 cc. dead space 
to trap the last few drops of air that are 
difficult to eject from the fluid system. 
(D) is the roentgen-ray exposure micro- 
switch. This mechanism is adjustable. Mt 
croswitch (E) deactivates the solenoid so 
that the metal piston can be moved back- 
ward immediately after the end of the 
stroke. (F) is a carrying handle, (G) is the 
6-prong electrical connection. 

In the roentgen-ray control booth are 


* From the Department of Radiology, Good Samaritan Hospital, Portland, Oregon. 
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Fic. 1. Photograph of the automatic injector. 


two spring loaded switches, marked “‘Start”’ 
and “Stop,” and a signal light that indicates 
that the injection circuit has been acti- 
vated. 


OPERATION 


The operating physician fills the 50 cc. 
syringe with the desired dose of contrast 
material to be used plus an additional 
volume equal to the volume of the connect- 
ing system and the 2.5 cc. dead space in the 
syringe. He then places the glass syringe in 
the cradle of the injector, brings the metal 
piston in contact with the glass plunger, 
and steps out of the field of radiation. When 
the roentgen-ray technician sees the physi- 
cian place the syringe on the injector, the 
rotor is activated, and when the physi- 
clan moves away, the technician activates 
the injector. The injection and roentgen- 
ray exposures are automatically completed. 

In some techniques a delay in roentgen- 
ray exposure is desirable. To accomplish 


this the injector is connected to a delay 
timer that in turn activates the roentgen- 
ray control.® 


PHYSICAL CHARACTERISTICS: ACCELERATION 
AND TEMPERATURE OF CONTRAST AGENT 


In calibrating the injector before clinical 
use, it became evident that at constant 
pressure the rate of flow in cubic centi- 
meters per second varied with the volume 
to be injected (Fig. 2). The rate of flow is 
nearly constant with 20 cc. or more, but 
when smaller volumes are used, a more 
accurate pressure-rate of flow calibration 
requires a specific calibration depending on 
the volume. This is oi interest to us in 
cerebral angiography where 6 cc. doses are 
routinely used. 

In order to decrease viscosity of con- 
trast agents, some authors have em- 
phasized warming these solutions before in- 
jection. All calibrations presented here 
were made at room temperature (24° C.) 
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volume in cc. 
Fic. 2. Acceleration effect. 


except for the experiment on temperature 
effect in Figure 3. It is evident that when 
the solution temperature is raised from 
room temperature (A) to body temperature 
(B) there is only a 5 per cent gain in flow 
rate. This could be applied to all subse- 
quent calibrations, but is not a significant 
improvement. 


ANGIOGRAPHIC CALIBRATIONS 


The connecting systems used are poly- 
ethylene tubing (PE-180) and Luer-lok 
All percutaneous needles are 


adapters. 


Wor 


105 


100 


% change in flow rate 


centigrade 


Fic. 3. Temperature effect. 
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Fic. 4. Calibration for cerebral angiography. 


thin walled 17 gauge needles, which have 16 
gauge lumens. The injector is calibrated 
and is used in the following procedures. 
Cerebral Angiography. An injection of 6 
cc. of 50 per cent hypaque in 0.9 to 1.0 
seconds is used. Figure 4 reveals that 6 ce, 
in 1.0 second is accomplished at 20 pounds 
pressure. Should another rate of injection 
become desirable, the new pressure is ob- 
tained from the curve. Recalling the find- 


' ings presented in Figure 2, it is evident that 


only a limited variation from the 6 cc. 
volume will follow the data obtained in 
Figure 4. The length of the connecting 
system is 150 cm. This is required because 
the injector is outside the sterile field. The 
injector syringe is filled by gravity from an 
intravenous bottle containing hypaque and 
connected to the system by a T-shaped 
valve. An automatic stop was added behind 
the plunger and set for 6 cc. This has been 
found helpful to the technician in accu- 
rately filling the syringe. 

Translumbar Aortography. Figure § gives 
thecalibration foraortography (and splenog- 
raphy). These curves basically apply to 
volumes of 20 cc. Comparison of the 70 per 
cent urokon and 50 per cent hypaque curves 
reveal an interesting fact about viscosity. 
Fifty per cent hypaque has been found as 
radiopaque as a 50 per cent urokon solu- 
tion. Therefore, 10 cc. of 70 per cent urokon 
=14 cc. of $0 per cent hypaque. Referring 
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to Figure 5 at (a), 10 cc. per second on the 
70 per cent urokon curve is equivalent at 
(b) to 14 cc. per second on the $0 per cent 
hypaque curve. Therefore, the use of the 70 
per cent material has the disadvantage of 
requiring more pressure to accomplish the 
same end result. We reserve the use of 70 
per cent urokon for angiocardiography and 
portal venography. 

Selective Angiography. In selective angiog- 
raphy using a No. 7 French cardiac 
catheter the maximum thrust of the injector 
is employed. The special Lehman glass 
syringe must be used. A towel may be laid 
over the syringe as a precaution in case of 
breakage. In Figure 64 the second curve 
for 50 per cent hypaque is used. At 150 
pounds pressure (or 240 pounds thrust) 9 
cc. per second is injected. This is equivalent 
to the minimum desirable dosage rate ac- 
cording to Jénsson ef a/.* 

Angiocardiography. The curve in Figure 
6B was prepared by using a 12 gauge Robb- 
Steinberg trocar. In this procedure minimiz- 
ing dilution of contrast material is para- 
mount and the use of a 70 per cent contrast 
agent is logical. 


SUMMARY 


An automatic injector for angiography 
has been described and calibration data 
for various uses have been presented. 
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I wish to express my deepest appreciation to 
Mr. Lawrence R. Teeples, Portland, Oregon, 
for his aid in the design and for his expert 
craftsmanship in construction of this instru- 
ment. 
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Fic. 6. Calibrations (4) for selective angiography with No. 7 cardiac cathether and (B) for 
angiocardiography by using a No. 12, Robb-Steinberg trocar. 
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THE ROENTGENOLOGIC CHARACTERISTICS OF 
CHONDROMA OF THE LARYNX* 


By BRIT B. GAY, Jr., M.D.,t SAM A. WILKINS, Jr., M.D.,t and 
EDWARD P. ENGELS, M.D.§ 


ATLANTA, GEORGIA 


— chondromas arising in the 
larynx have distinctive roentgenologic 
characteristics, only 1 case report has ap- 
peared in the English roengenologic litera- 
ture.*> The authors have found 118 cases 
listed in the literature through January, 
1957. This number does not include 2 cases 
of hamartoma of the larynx occurring in 
early childhood.‘* Fifty-three cases were 
collected by Moore®* in 1925 and by 1944, 
McCall e¢ a/.2’ had brought the total num- 
ber of cases to 85. The literature has been 
reviewed and 33 additional cases not in- 
cluded in the above mentioned reviews 
were found listed. In addition, there are 3 
cases diagnosed as chondroma of the larynx 
which showed spontaneous regression of the 
tumor after an acute inflammatory reaction 
in the mass. These-cases are not included in 
the total number of cases since the course 
in each case suggested a_ perichondri- 
tis.!2:13.42 This communication adds 3 cases 
of laryngeal chondromas with involvement 
of the subglottic space, 2 arising from the 
cricoid cartilage and 1 from the first tra- 
cheal ring. An analysis of the roentgeno- 
logic findings in those reported cases in the 
literature having roentgen studies recorded 
will be given. 


PATHOLOGY 


Grossly, chondromas of the larynx occur 
as hard rounded or lobulated submucosal 
masses which usually are solid and on cut 
section show a pearly, blue-gray color of 
normal cartilage. A few show myxomatous 
degeneration with cystic areas in the tu- 
mor. Calcification and ossification occur 


commonly within these tumors. The size 
of laryngeal chondromas has varied from 1 
to 8 cm. 

Laryngeal chondromas have the histo- 
logic characteristics of the normal cartilage 
types, chiefly the hyaline variety. These 
benign tumors may undergo malignant 
change and become invasive chondrosar- 
comas or they may be malignant from their 
onset. If the benign chondroma is not com- 
pletely removed, it will notoriously recur 
with more invasive characteristics accom- 
panying each recurrence.’ The histologic 
distinction between chondroma and chon- 
drosarcoma may be difficult even to the ex- 
perienced pathologist.*7 Of the reported 
chondromatous tumors of the larynx, all 
have shown benign histologic characteris- 
tics except 13. 

and Unterberger® have re- 
ported 3 cases diagnosed as laryngeal chon- 
droma which spontaneously regressed fol- 
lowing a severe inflammatory reaction 
(perichondritis). Necrosis and decrease in 
size of a chondroma thus may occur in re- 
sponse to an associated inflammation. 


SITE OF ORIGIN 


The cricoid cartilage is the most common 
site of origin, being involved alone or in 
combination with other cartilages in about 
63 per cent of the cases. The thyroid carti- 
lage is the next most common site of origin, 
being involved alone or in combination 
with other cartilages in 35 per cent. Chon- 
dromas arising in the epiglottis and aryte- 
noid cartilages are rare. Involvement of 
multiple cartilages occurred in about 25 


* From the Departments of Radiology and Surgery, Emory University School of Medicine, and the Emory University Clinic, Emory 
University, Atlanta, Georgia, and the Veterans Administration Hospital, Atlanta, Georgia. Exhibited at the Annual Meeting of the 
American Roentgen Ray Society, Washington, D. C., October 1-4, 1957. 

t Assistant Professor of Radiology, Emory University School of Medicine. 

t Assistant Professor of Surgery (Neoplastic Diseases), Emory University School of Medicine. 
ae Instructor in Radiology, Emory University School of Medicine, and Assistant Chief, Radiology, Atlanta Veterans Administration 

lospital. 
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per cent of cases and single cartilage in- 
volvement in about 75 per cent. Kelley” 
reported a case arising in the vocal cord 
and noted a second case reported by Smith. 


CLINICAL FINDINGS 


Most patients with laryngeal chondro- 
mas have been between the ages of forty 
and sixty years. The review of McCall et 
al" noted age variations from fifteen to 
eighty-one years at the time of diagnosis. 
Males are more likely to develop a laryn- 
geal chondroma; Moore®* reported a 4:1 
ratio between male and female. Twenty- 
four of 30 collected patients of McCall e¢ 
al. were males.” 

Hoarseness is usually the earliest symp- 
tom. As the tumor enlarges and the airway 
is encroached upon, cough, dyspnea, stri- 
dor, and aphonia may develop. Dysphagia 
may result from esophageal compression. 
Pain may be present in the more invasive 
tumors or if mucosal erosion over the tumor 
occurs. Hemoptysis seems to be uncommon 
in the reported cases. Symptoms tend to de- 
velop and progress slowly and the patient 
may minimize the symptoms for a long 
time. When the tumor becomes large, a 
minimal respiratory infection may be sufh- 
cient to produce edema with resulting acute 
laryngeal obstruction, necessitating emer- 
gency tracheotomy. Those tumors which 
grow outwardly and do not encroach upon 
the laryngeal lumen may cause no symp- 
toms other than that of a slowly expanding 
indurated mass in the neck arising from the 
thyroid cartilage. 

Laryngoscopy will usually reveal the 
presence of a round submucosal mass cov- 
ered by an intact mucous membrane. Most 
often the mass is subglottic and posterior in 
position since the greatest number arise 
from the laryngeal surface of the posterior 
cricoid plate. Smaller tumors may appear 
merely as vague mucosal swellings and a 
definite mass may be difficult to define. 
Figi" has stressed the finding of prominent 
blood vessels in an otherwise normal mu- 
cosa covering a smooth sessile mass as be- 
ing characteristic of chondroma. Ulcera- 
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tions of the mucous membrane over the tu- 
mor are not common but may occur. Larg- 
er chondromas will displace and distort the 
vocal cords and interfere with motility, but 
true paralysis is not usually present. 

Biopsy of a laryngeal chondroma may be 
dificult with direct laryngoscopy since 
these tumors are quite hard. 

The larger chondromas, particularly 
those of thyroid cartilage origin, can be 
palpated as very firm, smooth, or lobulated 
masses which move with the larynx and are 
not attached to the overlying skin. 


ROENTGENOLOGIC FINDINGS 


Figi! was the first author to pub 
lish roentgenograms on cases of laryngeal 
chondroma. The present authors have 
tabulated 26 cases from the literature in 
which the roentgenologic changes were de- 
scribed.?: 7:1: 12,14,17,19—22, 25,29, 30,32,35,36,38,40 Six 
of these patients had tumors arising from 
the thyroid cartilages, 2 from the thyroid 
and the cricoid cartilages, 2 from the 
arytenoid cartilages, and 16 from the cri- 
coid cartilage. From these published ob- 
servations and from the experience with 
our 3 cases, we believe that certain pat- 
terns can be established for the roentgeno- 
logic diagnosis of laryngeal chondroma. 

In general, laryngeal chondromas pre- 
sent roentgenologically as smoothly out- 
lined masses which bulge into the airway of 
the larynx.- Calcification in the mass is 
common and was specifically mentioned in 
18 of 26 cases in which roentgenograms 
were described. Two of the authors’ 3 cases 
contained calcium deposits. The calcifica- 
tion usually appears as multiple small areas 
of stippled density, but rarely may show a 
fine linear pattern as in the chondrosarcoma 
reported by Sirota and Hurwitz.** The calci- 
fication may be very extensive throughout 
the tumor and the whole mass may appear 
solidly calcified as in the case of Ryan and 
Zigmor.*® 

The most common location for laryngeal 
chondroma is the posterior aspect of the 
subglottic space since most of the tumors 
arise from the endolaryngeal surface of the 
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posterior plate of the cricoid cartilage. The 
lateral roentgenogram of the neck reveals 
a soft tissue density impinging upon the air- 
way of the larynx below the level of the vo- 
cal cords (Fig. 14). The lesion may vary in 
size from a slight convexity of the endo- 
laryngeal margin of the posterior cricoid 
plate to an extensive endolaryngeal mass 
with only a small air column in the anterior 


Fic. 1. Case 1. (4) Lateral soft-tissue roent- 
genogram of the neck. Large mass containing 
calcification arising from posterior plate of 
cricoid cartilage extending into subglottic 
space. (B) Frontal laminagram. A vague 
density due to posterior cricoid chondroma 
overshadows true and false vocal cords. (C) 
Barium sulfate study of the esophagus. 
Large cricoid chondroma displaces esopha- 
gus posteriorly. 


portion of the larynx. In some cases, there 
may be complete obliteration of the air col- 
umn in the larynx. In the frontal projec- 
tion, best seen on the anteroposterior lami- 
nagram (Fig. 1B), the mass may be cen- 
trally placed and appear as a density super- 
imposed over the vocal cords. Roentgenos- 
copy will show normal or limited motion 
of the vocal cords depending on the size of 
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Fic. 2. Chondroma of cricoid cartilage as seen at 
operation after incision anteriorly of thyroid and 
cricoid cartilages and first tracheal ring. The pos- 
terior laryngeal mucosa has been incised exposing 
chondroma. Surgeon’s finger is inserted into origin 
of esophagus. An endotracheal tube is noted in- 
ferior to tumor. 


the tumor and the degree of compression 
of the vocal cords. Fixation of the vocal 
cords by the tumor is not so common in 
laryngeal chondroma as with malignant 
epithelial growths arising from the vocal 
cords. An esophagram is necessary to show 
the relation of the tumor to the esophagus. 
In larger tumors the esophagus may be 
compressed and displaced posteriorly (Fig. 
1C). The presence of barium sulfate within 
the esophagus will also aid in evaluating the 
size of the tumor. 

In some cricoid chondromas the tumor 
may not be in the midline, but rather pro- 
ject from one side of the subglottic space 
as in our Case 111 (Fig. 8). 
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The next most common roentgenologic 
pattern is that of a soft tissue density aris. 
ing unilaterally in the region of the thyroid 
cartilage and bulging into the laryngeal air. 
way (Fig. 3). The pyriform sinus on the in. 
volved side is compressed and obliterated 
when demonstrated by laminagraphy or 
barium sulfate ingestion. The aryepiglottic 
fold on the involved side bulges convexly 
into the laryngeal vestibule along with 
medial displacement of the true and false 
vocal cords. The laryngeal ventricle may 
be obliterated. With those chondromas 
arising from the thyroid cartilage and 
which expand externally, the intrinsic 
structures of the larynx may be normally 
defined and the tumor will be shown roent- 
genologically only if it contains sufficient 
calcification. 

No roentgenograms have been published 
in cases in which the chondroma arose from 
the epiglottis. Dominik® has recently re- 
ported the clinical findings in a case of epi- 
glottic chondroma. One drawing of a speci- 
men is reported by Moore.** In this case, 
the tumor arose from the base of the epi- 
glottis and bulged into the airway. Figure 
4 shows a sketch of a hypothetical roent- 
genogram as might be expected in such a 
case. The normal contours of the epiglottis 
would be lost and if calcification was pres- 
ent, this would aid in distinguishing the le- 
sion from epithelial tumors arising from the 
epiglottis. ~ 

Chondromas arising in the arytenoid 
cartilages are also rare. Only 2 cases with 
roentgenograms reproduced are available 
in the literature for tumors in this loca- 
tion.!?:* These lesions expand into the pos- 
terior aspect of the vestibule and produce 
deformity and thickening of the adjacent 
aryepiglottic folds (Fig. 5). Calcifications 
were present within the tumor in both of 
the reported cases.” 

Chondromas arising in the vocal cords 
are quite rare with only 2 cases reported.” 
Theoretically, in this location the mass 
would produce localized swelling on one 
vocal cord which could not be distinguished 
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Fic. 3. Artist’s drawing of hypothetical roentgenogram of a chondroma arising from the thyroid cartilage. 


from a vocal cord polyp or other papillary 
mass unless calcifications were present 
within the tumor. 


ROENTGENOLOGIC DIFFERENTIAL 
DIAGNOSIS 


Chondromas of the larynx are rare, and 
whenever a laryngeal mass is seen roent- 
genologically one will more likely consider 
squamous cell carcinomas which frequent- 
ly may extend subglottically and simulate 
chondroma. Calcification within epithelial 
tumors is unusual; thus, the presence of 
calcification is helpful in differential diag- 
nosis. Squamous cell carcinoma arising in 
the vocal cord and extending subglot- 
tically will usually have an irregular con- 
tour whereas chondromas are more often 
smoothly outlined. Carcinomas tend to be 
more anteriorly placed whereas cricoid 
chondromas arise posteriorly. 

Those chondromas which are not calci- 
fied and which arise from the thyroid carti- 
lage may be indistinguishable from carci- 
nomas arising in the floor of the pyriform 


sinus. If destruction of the thyroid ala can 
be demonstrated by a frontal laminagram, 
the diagnosis of chondroma can be elimi- 
nated from consideration. If extensive cal- 
cifications are present, carcinoma can be 
excluded. 

New and Erich*! have described 6 rare 
cases of adenocarcinoma of the larynx. 
These tumors usually are subglottic, slow 
growing, and may simulate cricoid chon- 
droma as to location, but apparently do 
not frequently calcify. Other lesions such 
as inflammatory tumors, amyloidosis, tu- 
berculomas, fibromas, cysts, neurogenic 
tumors, and lipomas may present as sub- 
mucosal laryngeal masses which because of 
location may simulate chondroma. Biopsy 
is always required to confirm the roentgeno- 
logic diagnosis. 

Two cases of laryngeal hamartoma have 
been reported.*:** These are mixed tumors 
containing cartilage, fibrous tissue, fat, and 
epithelial tissue and are of developmental 
origin. The 2 reported cases occurred in 
young children and are not considered the 
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MULTIPLE 
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Fic. 4. Artist’s drawing of a hypothetical roent- 
genogram of a chondroma arising from the base 
of the epiglottis. 


same as chondromas developing later in 
life. 

Another condition which may be associ- 
ated with cartilaginous tumors of the lar- 
ynx is that of tracheopathia osteoplastica.” 
This condition primarily involves the tra- 
chea, but rarely there may be secondary in- 
volvement of the larynx. In this lesion, 
metaplastic bone and cartilage is found in 
the mucosa and submucosa of the larynx 
and trachea. Calcifications occur in these 
masses which are seen in the subglottic 
space. Associated extensive involvement of 
the trachea will differentiate this condition 
from primary laryngeal chondroma. 


TREATMENT 


Treatment of chondroma of the larynx is 
invariably surgical. If the lesion has be- 
come extensive, laryngectomy may be the 
only choice. In smaller tumors, laryngofis- 
sure with excision of the tumor is the pro- 
cedure of choice (Fig. 2). Laryngectomy 
can be resorted to if recurrence is noted. If 
the tumor is definitely invasive, all authors 
recommend total laryngectomy. 


B. B. Gay, Jr., S. A. Wilkins, Jr. and E. P. Engels 
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REPORT OF CASES 


Case 1. This seventy-seven year old white 
female had been apparently in good health un. 
til three years before admission when she noted 
the gradual onset of hoarseness. This had been 
diagnosed as “‘chronic laryngitis.” The day be. 
fore admission her physician noted a question. 
able area in the subglottic space, because of 
which he referred the patient to the Emory 
University Clinic. 

Local examination of the neck failed to reveal 
any mass in the region of the larynx. No 
lymphadenopathy was noted. The remainder 
of the physical examination was essentially 
negative. Mirror laryngoscopy indicated normal 
vocal cord motility. There appeared to be con- 
siderable subglottic edema, but a distinct tu- 
mor was difficult to define. 

Roentgenologic examination. Lateral soft 
tissue roentgenograms of the neck (Fig. 14) 
revealed a mass containing calcifications bulg. 
ing into the posterior aspect of the laryngeal 
airway primarily in the subglottic region. The 
airway was narrowed anteriorly. Roentgenos- 
copy with the image amplifier showed normal 
motility of the vocal cords. Frontal lamina- 
grams (Fig. 1B) demonstrated a density ob- 
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Fic. 5. Artist’s drawing of a hypothetical roentgeno- 
gram of a chondroma arising from an arytenoid 
cartilage. 
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Fic. 6. Case 1. Lateral roentgenogram of the neck. A large calcified mass bulges into the subglottic and 
tracheal airways with deviation of the tracheal airway posteriorly. Small insert at lower right shows 
roentgenogram of excised chondroma arising from first tracheal ring. 


scuring the detail of the airway and vocal cords. 
With barium sulfate ingestion (Fig. 1C), the 
proximal cervical esophagus was shown to be 
displaced posteriorly. 

Under local anesthesia a midline incision 
was made and a tracheotomy tube inserted 
into the upper trachea. The midline incision 
was extended from the sternal notch to a point 
just above the hyoid bone. The thyroid and 
cricoid cartilages were divided in the midline 
along with the first two tracheal rings. With 
the larynx opened anteriorly there could be 
seen a smooth round well-encapsulated pearly 
mass arising from the region of the posterior 
plate of the cricoid cartilage. This bulged for- 
ward into the larynx just below the vocal cords, 
producing a near obstruction to the airway. 

_ The tumor measured approximately 5 cm. in 
Its greatest dimension. After an incision was 


made in the posterior mucosa of the larynx, de- 
livery of the tumor was facilitated by a finger 
of the operator inserted into the esophagus from 
above the interarytenoid membrane (Fig. 2). 
The chondroma was shelled out of its bed ex- 
traperichondrally and finally removed piece- 
meal but cleanly. It was possible to preserve 
the intrinsic muscles and nerves of the larynx 
because of the midline approach. The patient 
tolerated the operative procedure well and was 
sent to the ward in good condition. 

Pathology. Received in a fresh state were 
several fragments of light pinkish-gray tissue, 
the largest of which measured 2.5 cm. in 
diameter. The tissue was very friable, and had 
the consistency of cartilage. Microscopic exam- 
ination revealed normal cartilage which showed 
some activity in places, but which was com- 
pletely encapsulated and showed no evidence of 
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Fic. 7. Case m1. Lateral roentgenogram of neck 
(retouched) showing large mass in posterior sub- 
glottic space with nearly complete obliteration of 
airway anteriorly. Tracheotomy tube is present. 


malignancy. Diagnosis: Chondroma, cricoid 
cartilage. 

Postoperatively on the second day, the pa- 
tient showed electrocardiographic changes of a 
myocardial infarction. Otherwise no complica- 
tions were noted. She was discharged home still 
wearing her tracheotomy tube. Four months 
following surgery the patient was beginning to 
talk and tolerate occlusion of the tracheotomy 
tube. 


Case ul. This forty-six year old machinist 
first noticed a small lump in the right anterior 
portion of his neck approximately three years 
before admission. This small lump grew very 
slowly for two years and caused no symptoms. 
During the year before admission it enlarged 
more rapidly. Three months prior to admission, 
he experienced stridor and dyspnea especially 
when turning his head toward the left. He 
first noted hoarseness one month prior to ad- 
mission. He had no dysphagia, weight loss, or 
hemoptysis. 

Physical examination revealed normal tem- 
perature, pulse, and respiration with blood 
pressure of 248/102. The patient had obvious 


dyspnea and stridor but no cyanosis. Log 
examination of the neck disclosed a 3 by § é, 
firm smooth mass in the region of the lower Pal 
of the right thyroid lobe, but no region 
lymphadenopathy. The remainder of the phijs 
ical examination was negative except for sligh 
cardiomegaly and an aortic systolic murmun 
Roentgenologic examination. A lateral sof 
tissue roentgenogram (Fig. 6) revealed a latg 
mass bulging anteriorly into the subglottic 
space of the larynx and proximal trachea with 
marked narrowing of the tracheal airway. 
Several calcifications were noted in the mass, 
Immediate surgery was done with NO and 
O, anesthesia. Tracheotomy was performed 
just below the cricoid cartilage and right hemi- 
thyroidectomy was begun. The smooth whitish 
tumor was seen presenting from the anterior 
surface of the trachea and found to extend into 
the tracheal lumen from the anterior wall, so 
as to require removal of the anterior two-thirds 
of the first two tracheal rings. The skin was 
sutured to the margins of the tracheal defect 
and a tracheotomy tube inserted. 
Pathologic examination revealed a_bilobed 
firm white tumor weighing 44 gm. containing 
portions of two tracheal rings. Areas of cal- 
cification were present. Diagnosis: Chondroma 
of trachea with tendency to malignancy in 
intratracheal portion. 
The postoperative course was uneventful. 


Case 111. This fifty-nine year old white male 
was first admitted to the Atlanta Veterans 
Administration Hospital in March, 1954 for a 
bleeding duodenal ulcer. The second admission 
of February 9, 1956 was for recurrent bleeding 
of the known duodenal ulcer. On the second 
admission the hemorrhage was so severe that 
an emergency hemigastrectomy and vagotomy 
were performed. When an attempt was made 
to pass an endotracheal tube prior to laparot- 
omy, an obstruction was met. It was felt by 
the anesthesiologist that a left vocal cord 
paralysis was present. A tracheotomy was done 
and no definite diagnosis of the laryngeal ob- 
struction was made at this admission. After 
the patient recuperated from ‘the abdominal 
surgery, he was discharged from the hospital 
still wearing the tracheotomy tube. He re 
turned August 20, 1956 for further treatment 
of the laryngeal obstruction. 

Indirect laryngoscopy showed the left vocal 
cord to be immobile. The right vocal cord was 
normal. The glottis appeared to be insufficient 
for breathing. The obstruction was thought to 
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be in the cricoid region. With a laryngeal 
mirror a definite mass could not be seen. 
Three days later a direct laryngoscopy was 
done under general anesthesia. The glottis ap- 
peared normal. The right vocal cord moved 
normally. The left vocal cord did not move 
well; it did not appear paralyzed but rather 
mechanically inhibited. Immediately below the 
left vocal cord and presenting from posteriorly, 
there appeared to be a smooth mass which more 
than half-filled the subglottic space below the 
cords. It felt very firm. By manipulation, a 
No. § bronchoscope could be passed through 
the larynx into the trachea without difficulty. 
The clinical impression at this time was chon- 
droma, probably arising from the left side of 
the thyroid cartilage. 
Roentgenologic examination. A lateral roent- 
genogram of the neck (Fig. 7) revealed a 
tracheotomy tube within the proximal trachea. 
A large mass was seen arising in the posterior 
part of the larynx extending primarily into 
the subglottic space. Only a thin line of radio- 
lucency representing the airway could be seen 
anterior to the mass. A frontal laminagram 
(Fig. 8) disclosed the mass to be arising on the 
left side of the larynx in the subglottic space. 
No calcifications in the mass could be noted. 
The patient agreed finally to surgery, and on 
September 18, 1956, a submucous resection of a 
chondroma arising from the cricoid cartilage 
on the left side was performed. 
Pathology. Specimen consisted of a single 
nodular segment of tissue having a gross ap- 
pearance of cartilage. The specimen measured 
2 by 1.3 by 1.7 cm. The surface made by cutting 
was firm, white and smooth, but in one region 
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PYRIFORM SINUS 
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—— VENTRICLE 
——— TRUE CORD 


——— CHONDROMA 


Fic. 8. Case 11. Frontal laminagram reveals left sided subglottic mass due to cricoid 
chondroma. Diagram of laminagram is noted on right. 


there was a fairly well circumscribed area of 
tissue which appeared to be softer and slightly 
mucoid in appearance. Microscopically, well 
differentiated cartilage cells were seen. Diag- 
nosis: Chondroma, cricoid cartilage. 

The patient retained the tracheostomy until 
September 12, 1956, at which time all tubes 
were removed. The patient was discharged 
with tracheostomy opening, which was left to 
close at home. 


SUMMARY 


Chrondromas of the larynx are rare tu- 
mors but present rather distinctive charac- 
teristics roentgenographically. One hun- 
dred and eighteen cases have been found 
listed in the literature; to this number the 
authors add 3 cases involving the subglot- 
tic space. 

Chondromas of the larynx most often 
arise from the cricoid cartilage and usually 
present as a subglottic mass which is pos- 
teriorly placed, bulging into the laryngeal 
airway. Most of these tumors will contain 
considerable calcium deposits. They are 
usually smoothly outlined. Those tumors 
arising from the thyroid cartilage will de- 
form one side of the larynx with oblitera- 
tion of the pyriform sinus and deformity of 
the aryepiglottic fold of the same side. 

Treatment is always surgical. 


Brit B. Gay, Jr., M.D. 
Emory University Clinic 
Emory University 
Atlanta 22, Georgia 
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mde CALCIFICATION IN PAPILLARY CARCINOMA 
OF THE THYROID 


cord, | By S. HOLTZ, M.D., and W. E. POWERS, M.D. 


ST. LOUIS, MISSOURI 
y Aurit: 


SArcony 


8, fees abnormal calcifications in — since early childhood. The mass had been noted 


the neck have long been of value to the _ to increase progressively in size during the past 
ondron roentgenologist in the diagnosis of calcified three years. The patient was otherwise asymp- 


orecthit\ mph nodes or calcified vessels, calcifica- sal 
tions within the thyroid gland have gen- t p ysica examination the trachea was 


| Garpy , noted to be displaced to the right by a large, 
view erally been interpreted oe © smooth, soft movable mass considered to be an 
ngoscop| degenerative benign nodule. More detailed enlarged thyroid gland. The right lobe of the 


a « attention to the nature of the thyroid cal- thyroid was barely palpable. Chest roentgeno- 
ym cifications will aid in establishing a specific grams were normal except for a soft tissue mass 


aes | diagnosis. displacing the trachea, and soft flocculent calci- 
cs repo Calcifications representing psammoma _ fications within the mass (Fig. 1). 

, 4-8. [bodies have been recognized histologically Laboratory examinations were essentially 
| Cas A ind roentgenographically in meningiomas negative. _ 

> 19/4 ind in certain tumors of the ovary and pan- At operation, a large cystic mass involved the 
ccinomd T882? Psammoma bodies have been dem-_ left lobe of the thyroid. The right lobe of the 


thyroid was normal to palpation. A hemithy- 
roidectomy with removal of the isthmus was 
performed. 


g.,i9y,)onstrated histologically in papillary adeno- 
rarcinoma of the thyroid, and their pres- 
can be utilized diagnosis. The specimen weighed 225 gm. The cut sur- 
4 The material for this study consists Of 53 faces of the lobe contained a central fibrous core 
Lam.|Patients seen in Barnes Hospital Ina ten from which extended numerous papillary 
year period. All had histologically proved — branches giving a snowflake appearance. The 
larym.| papillary carcinoma of the thyroid. Twen- spaces between the papillary fronds were filled 
ty-eight of these 53 patients had roentgeno-__ with thin, sanguineous fluid. In the spaces, firm 
‘!grams which included the neck. The ex- tiny yellow bodies were found which suggested 
; amination consisted generally of a chest calcification (Fig. 2). Microscopic sections were 
nou, §f oentgenogram, but, occasionally, detailed characteristic of well differentiated papillary 
films of the neck were available. Chest 
|, 19§7| roentgenograms are not generally adequate 
‘| for evaluation of thyroid calcification. On 
"| histologic examination of the sections of the 
surgical specimens from these 58 patients, 
kopfes.| 12 had psammoma bodies within the papil- 
, 1939} lary carcinoma. Of the 12 patients with 
psammoma bodies recognizable in histo- 
logic sections, 3 patients had roentgeno- 
diven. | Staphic evidence of calcifications in the 
1951, | thyroid thought to be typical of psammoma 
bodies. In 1 a preoperative diagnosis of 
papillary carcinoma of the thyroid was 
made, based on the finding of “typical” 


calcifications within the area of the thyroid 
tumor. Fic. 1. Apical roentgenogram of chest. There is dis- 
placement of the trachea and thyroid cartilage by 
a thyroid tumor. Within this tumor are punctate 


REPORT OF A CASE 


A fifty-six year old white male entered Barnes calcifications (upper arrow) and a larger conglom- 
Hospital with a history of an enlarged thyroid eration of psammoma calcifications (lower arrow). 
997 
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Fic. 2. Roentgenogram of the specimen. There are 
small calcifications resulting from fusion of psam- 
moma bodies and larger calcifications which are 
the result of conglomeration of the fused psam- 
momas. 


carcinoma of the thyroid with a peripheral zone 
of fibrous tissue and compressed thyroid paren- 
chyma. Numerous calcified psammoma bodies 
were seen (Fig. 3). 


DISCUSSION 


The origin and natural history of psam- 
moma bodies are uncertain. They are found 
in the acini as well as the stroma of certain 
tumors. Most observers feel that they rep- 
resent degenerative changes with progres- 
sive fibrosis, hyalinization, and calcification 
of the tip of the fibrous stalk within the 
tumor. The psammoma bodies then may 
become independent of the tumor and may 
be spread by lymphatics into the adjacent 
portions of the gland or even into regional 
lymph nodes.*7 

In meningiomas and tumors of the ovary 
and pancreas, the roentgen characteristics 
of psammoma bodies have been adequately 
described in the past.? Psammoma 


bodies apparently do not occur in the nop. 
mal thyroid gland,!*>* but only in assog. 
ation with papillary carcinoma of the thy. 
roid.':? In one case described by Crile ang 
Fisher! biopsy of the thyroid gland revealed 
only chronic inflammatory changes and 
psammoma bodies. Because of the lack of 
response to treatment and the finding of 
psammoma bodies a second operation was 
performed. Histologic study of additional 
tissue disclosed the papillary carcinoma, 

The single psammoma body is so small 
(so-75 mw) that it cannot be seen on the 
roentgenograms. Visualization of the te 
mors with psammoma bodies on roentgeno 
grams may occur in one or a combination 
of three ways: (1) With numerous psam- 
momas close together, a diffuse rather ho 
mogeneous increase in density of the tumor 
may result. (2) In some cases the psam- 
moma bodies may be clumped to give the 
picture of multiple pin-point flecks of cab 
cification. (3) If the psammoma bodies fuse 
to form calcium spicules, sharp, discrete, 
irregular calcific masses are seen.” The case 
presented here represents a combination of 
all three types. 

There may be several reasons why these 
papillary adenocarcinomas of the thyroid 
are not demonstrable roentgenographically. 
There may be no psammoma bodies present 
in the tumor (less than 50 per cent of our 
cases had them on histologic study). The 
psammomas may be inadequate in number 
and widely separated, or overlying shadows 
may obscure them. 

Extrathyroid calcifications, such as cal- 
cified carotid arteries and calcified lymph 
nodes, can be easily distinguished from cal- 
cified psammomas. Calcifications within 
degenerated thyroid nodules are larger, 
more irregular, localized, more dense, and 
quite different from the psammoma caleifi- 
cations. The most difficult differentiation 
that arises is that of artefacts, either in the 
screen or produced in the processing of the 
roentgenogram. These may cause images 
which simulate and may be indistinguish- 
able from psammoma body calcification. 
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Thus, scrupulous technique and processing 
are necessary. 

If possible, the surgeon should know pri- 
or to operation that the patient has a ma- 
lignant lesion. This is particularly true of 
papillary carcinoma of the thyroid, as the 
prognosis is better and the operative ap- 
proach is different from other malignancies 
of this gland in that an extracapsular total 
thyroidectomy should be performed.’'° 

When tumors of the thyroid are sus- 
pected, detailed roentgen study of the neck 
is advisable. This optimally should consist 
of anteroposterior, lateral and oblique 
views using soft tissue technique. 


SUMMARY 


_ 1, Psammoma body calcifications occur 
in association with papillary carcinoma of 
the thyroid gland. 

2. These calcifications differ from calci- 


Calcification in Papillary Carcinoma of the Thyroid 


Fic. 3. Histologic section of tumor. There are multiple psammoma bodies 
clumped within a stalk of the papillary carcinoma. 


fications in degenerated nodules and in sep- 
ta of multinodular thyroids. 

3. Recognition of calcified psammomas 
by roentgenograms is diagnostic of papil- 
lary carcinoma of the thyroid. 


S. Holtz, M.D. 
100 North Euclid 
St. Louis 10, Missouri 


REFERENCES 


1. Crive, G., Jr., and Fisuer, E. R. Simultaneous 
occurrence of thyroiditis and papillary car- 
cinoma; report of 2 cases. Cancer, 1953, 6, 
§7-62. 

2. Cutver, G. J., Concannon, J. P., and Koenic, 
E. C. Calcification in intraspinal meningiomas. 
Am. J. Roentcenoi. & Rap. THERAPY, 1949, 
62, 237-246. 

3. Depick, A. P., and Wuetan, V. M. Roentgen 
demonstration of psammoma bodies in cyst- 
adenocarcinoma of ovaries. Radiology, 1955, 


64, 353-356. 


1000 S. Holtz and W. E. Powers DECEMBER, 196 


4. Hazarp, J. B., and Kaurman, N. Cited by 
Crite, G., Jr., and Fisuer, E. R.! 

5. Hetiwic, C. A. Thyroid gland in Kansas. 4m. 
J. Clin. Path., 1935, 5, 103-111. 

6. Linc.ey, J. R. Significance of psammoma cal- 
cification in roentgen diagnosis of papillary 
tumors of ovary. Am. J. RopnrGeNot. & Rap. 
THERAPY, 1942, 47, 563-570. 

7. Messner, W. A. Seminar on tumors of neck. 
Proc. Twenty-first Seminar Am. Soc. Clin. 
Pathologists, 1955, p. 40. 

8. NatHAnson, L, Calcified metastatic deposits in 


peritoneal cavity, liver and right lung field 
from papillary cystadenocarcinoma of ovary, 
Am. J. Roentcenot, & Rab. THERAPY, 1950, 
64, 467-469. 

g. Rice, C. O. Incidence of nodules in thyroid; 
comparative study of symptomless thyroid 
glands removed at autopsy and hyperfune. 
tioning goiters operatively removed. Arch, 
Surg., 1932, 24, 505-515. 

10. UnpERwoop, C. R., and Eckert, C. Personal 
communication. 


Vor. 80 


M ( 
scribi 
hypo} 
mm. 
space 
bulun 
quent 
arach 
of the 
Pri 
claim 
by al 
feelin 
epith 
separ 
the n 
obser 
phrag 
ture t 
men 
“In 
overl 
over 
the 


Anck 
intra 
Was | 
pitui 
Was 
Secti 


* Fro 


: 
howe 
diaph 
| allow 
into 
perih 
of th 
Th 
wide 
4 infun 
| ture 
In 


1958 


field 
Vary, 
1950, 


yroid; 
yroid 
func. 
Arch, 


sonal 


Vou. 80, No. 6 


ROENTGENOGRAPHIC DEMONSTRATION OF A 
HYPOPHYSIAL SUBARACHNOID SPACE* 


By E. P. ENGELS, M.D. 


ST. PAUL, MINNESOTA 


OST textbooks of anatomy follow the 

conceptions of Wislocki® when de- 
scribing the meningeal relations of the 
hypophysis. He found in studies on a 160 
mm. human fetus that the subarachnoid 
space formed a collar around the infundi- 
bulum and, in his words: “In the subse- 
quent course of development, the sub- 
arachnoid space never surrounds the body 
of the pituitary within the sella turcica.” 

Prior to this work, Hughson? and Bailey! 
claimed that the hypophysis was invested 
by all three meningeal layers, Bailey even 
feeling that the layer of pia surrounding the 
epithelial lobe continued into the region of 
separation between the pars intermedia and 
the neural lobe. 

Schaeffer? in pertinent and forgotten 
observations noted that the foramen dia- 
phragmatis sellae varied from a small aper- 
ture to a relatively huge infundibular fora- 
men with a mere peripheral rim of dura. 
“In the latter case,” he mentions, “‘the 
overlying arachnoid forms a loose tissue 
over the hypophysis within the confines of 
the diaphragmal foramen.... The fact, 
however, remains that the foramen in the 
diaphragma sellae frequently is very large, 
allowing the subarachnoid spaces to come 
into contact with the hypophysis and the 
perihypophysial tissues within the aperture 
of the diaphragma.”’ 

The author has frequently observed a 
wide disparity between the size of the 
infundibulum and the diaphragmal aper- 
ture in many postmortem examinations. 

In one such examination (Case A55~-117, 
Ancker Hospital, St. Paul, Minn.), a purely 
intrasellar meningioma 1.5 cm. in diameter 
was found which grossly appeared to be a 
Pituitary tumor. The diaphragma sellae 
was intact though bulged up from below. 
Sections (Fig. 1) showed the typical whorls 


Fic. 1. Typical fibrous whorls of meningioma shown 
invading the capsule of the anterior lobe of the 
pituitary gland. Al, anterior lobe; Cap, capsule; 
Men, meningioma. 


of fibrous tissue characteristic of meningeal 
fibroblastoma invading the dural capsule 
adjacent to the anterior lobe. Intrasellar 
arachnoidal membrane or rests might ex- 
plain the peculiar and rare site of the tumor 
since it is felt that meningeal fibroblas- 
tomas have an arachnoidal derivation. 
Radiopaque oil sometimes is inadvert- 
ently introduced into the cranial sub- 
arachnoid cisterns during myelography. 
This happened in a forty year old man 
while this procedure was being done at 
another institution. A year later, he sud- 
denly developed an acute nonspecific 
labyrinthitis which was attributed to an 


* From the Department of Radiology, The Montreal Neurological Institute, Montreal, Canada. 
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attack of otitis media many years before. 
His neurologic examination was entirely 
normal and he had no signs of raised intra- 
cranial pressure. Roentgenograms of the 
skull in three projections (Fig. 2, 4, B and 
C) showed an accumulation of oil in the 
hypophysial fossa below the margins of the 
diaphragm. Also, Robertson* mentions the 
occasional finding of gas in an extension of 
the subarachnoid space into the pituitary 
fossa below the diaphragm in normal 
pneumoencephalograms. 

With atrophy of the pituitary gland or 
after conditions producing prolonged raised 
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Fic. 2. (4, B and C) Radi- 
opaque oil is clearly local- 
ized within the sella turcica 
on three right angle projec- 
tions of the skull. 


intracranial pressure, this space may be- 
come quite prominent. In the case of a 
twenty-nine year old man with a large 
cystic astrocytoma of the right parietal 
lobe, the stereoscopic lateral roentgeno- 
grams of the skull, in addition to showing 
large basal cisterns, also clearly showed 4 
large extension of the subarachnoid space 
into the pituitary fossa (Fig. 3). The brain 
was found to be under moderately it 
creased pressure at operation. Presumably, 
long standing raised intracranial pressure 
produced the enlargement of the intra 
sellar subarachnoid space. 
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Fic. 4. A large gas bubble is shown within the sella 


Fic. 3. A large extension of the gas-filled subarach- turcica after radiation therapy of the pituitary 
noid space is demonstrated within the sella turcica. adenoma. 


Fic. 5. (4) Longitudinal section through the sella turcica. (B) Enlarged inset shows a well defined subarach- 
noid space below the diaphragm anteriorly: ss, subarachnoid space; dia, diaphragm; al, anterior lobe. 
Pl, posterior lobe. Artifact in floor (arrow) produced by sectioning. 
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A striking demonstration of this space 
occurred after cobalt 60 therapy of a 
chromophobe adenoma of the pituitary 
gland in a thirty-nine year old man in June, 
1956. At that time he received 5,092 gamma 
roentgens to the pituitary region. Nine 
months later, a pneumoencephalogram 
showed a large round gas bubble in the 
sella turcica on the stereoscopic lateral 
views (Fig. 4). Postirradiation shrinkage 
of the tumor was followed by compensa- 
tory enlargement of the subarachnoid 
space into the sella turcica. A similar find- 
ing is illustrated by Robertson’ after 
radiation therapy of a patient with an 
eosinophilic adenoma of the pituitary 
gland. 

We have recently carefully removed an 
intact sella turcica with its contents from 
the body of a child who died almost in- 
stantly of a chest injury. The specimen 
was decalcified and longitudinal sections 
(Fig. 54) were made through the region of 
the infundibulum and diaphragmal fora- 
men. A well-defined space is noted beneath 
the diaphragm anteriorly (Fig. 58) filled 
with a pink-staining exudate. This appears 
to be an extension of the subarachnoid 
space anterior to the anterior lobe. 


SUMMARY 


A hypophysial subarachnoid space has 
been shown on roentgenograms in 3 recent 
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instances. In one case, radiopaque oil ac. 
cumulated in this space in a normal jp. 
dividual. In another patient, gas outlined 
the space after postirradiation atrophy of 
a pituitary tumor. In a third case, demon. 
stration of this space occurred in a patient 
with raised intracranial pressure due toa 
brain tumor. 

This space was demonstrated in a child 
in histologic sections through the sella 
turcica in the area just beneath the dia. 
phragma sellae and anterior to the an- 
terior lobe of the pituitary gland. 


572 Lowry Medical Arts Building 
St. Paul 2, Minnesota 
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ROENTGENOGRAPHY OF THE BREAST 


By VICTOR KREMENS, M.D.* 


PHILADELPHIA, PENNSYLVANIA 


[' IS the purpose of this paper to present 
the rationale for examination of the 
breast by roentgen means and to discuss 
briefly some of the criteria for roentgen di- 
agnosis of benign and malignant conditions 
of the breast. 

The foundation for roentgen diagnosis of 
breast disease has been established through 
the work of Gershon-Cohen and Ingleby.' 
The anatomicopathologic considerations of 
breast disease and their roentgenographic 
correlation have been well presented by 
these workers in their numerous publica- 
tions on this subject. Earlier studies in this 
field are also reviewed by Gershon-Cohen 
and Ingleby. 


TECHNICAL CONSIDERATIONS 


Lateral and anteroposterior (cephalo- 
caudad) roentgenograms of each breast are 


_ employed routinely. A specially designed 


cone flattened along one surface and with a 
semi-elliptic cut-out in its distal portion 
has been found useful for closer approxi- 
mation of the cone to usual breast contours 
(Fig. 1). The lateral roentgenogram is ob- 
tained with the patient in the lateral de- 
cubitus position, lying on the side to be ex- 
amined and with the breast extended upon 
the cassette or disposable film holder (Fig. 
2). The cephalocaudad roentgenogram is 
obtained with the patient in the sitting 
position. The breast is supported in this 
position by the cassette or film holder 
which is in turn held by the patient (Fig. 
3). Upper and outer quadrants of the breast 
are identified on the roentgenogram by ap- 
propriate opaque markers. 

Regular medical non-screen roentgeno- 
graphic film is used with a fine focus tube. 
The target-film distance is 14 inches and 
factors of 30-32 kv. and 100 ma. are em- 
ployed. Exposure varies from 0.6 sec. to 


we 


: 


Fic. 1. Roentgenographic cone designed for breast 
examination. Note the flattened surface for closer 
approximation of the cone to the chest wall. 


4.0 sec. or more, the variable depending 
more on the density rather than the size 
of the breast. It has been helpful to place 
a small lead shot affixed with transparent 
tape upon the breast over the dominant 
mass or other area requiring particular 
study. 


INDICATIONS FOR BREAST 
ROENTGENOGRAPHY 
1. Evaluation of the “lumpy” (cystic) 
breast. The nodular, lumpy or cystic breast 
constitutes a distinct problem as regards 
clinical evaluation and management. There 
are numerous palpable masses or nodules 


* Associate Radiologist, Albert Einstein Medical Center, Northern Division, Philadelphia, Pennsylvania and Rolling Hill Hospital 


and Diagnostic Center, Elkins Park, Pennsylvania. 
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I'ic. 2. The lateral roentgenogram of the breast is 
obtained with the patient in the lateral decubitus 
position, lying on the side to be examined. The 
breast is extended upon the cassette or disposable 
film packet. 


within both breasts with no dominant area 
upon which attention or concern may be 
focused to the exclusion of other areas. 
This type of breast may be “‘screened”’ by 
roentgenographic study for exclusion of 
any unsuspected pathologic change other 
than the cystic condition itself.2 The char- 
acteristic roentgen appearance of a breast 
carcinoma is usually quite distinct from 
the surrounding cystic lesions. Biopsy of 
any suspicious area is recommended by the 
roentgenologist. 

2. Evaluation of localized breast pain 
with no palpable mass. Persisting localized 
pain within one breast with consistent 
negative physical findings constitutes an- 
other difficult problem in clinical manage- 
ment. Roentgen study of the breast, 
whether normal or abnormal, will fre- 
quently afford solution of this problem. 
Negative roentgen findings, however, with 
continuing symptomatology warrant the 
recommendation for repeat examination fol- 
lowing a time interval not exceeding one 
month. 
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Fic. 3. The anteroposterior (cephalocaudad) roent- 
genogram of the breast is obtained with the patient 
seated. The breast is supported by the cassette or 
film holder which is in turn held by the patient as 
shown. 


3. Detection of occult breast malignancy 
in patients without palpable mass_ but 
showing other local or distant signs of pos- 
sible malignant disease. Our experience in- 
dicates that roentgenography of the breast 
should be employed early in the series of 
survey studies usually contemplated for 
the female patient exhibiting evidence of 
metastatic disease without a known pri 
mary focus.’ The incriminating lesion may 
be identified by means of a simple, rela- 
tively inexpensive procedure before resort- 
ing to more involved genitourinary or gas 
trointestinal examination. 

4. Roentgen confirmation of clinical im- 
pression of breast malignancy prior to sur- 
gical intervention. Such confirmatory evl- 
dence as may be afforded by roentgeno- 
graphic examination, even in cases of obvi- 
ous malignant disease, will reassure the 
surgeon in his preparations for radical sur- 
gery. This supplemental evidence may at 
times serve an excellent purpose in prepat- 
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ing the patient and family for acceptance 
of radical mastectomy. 

5. Aid in differentiation between benign 
and malignant breast disease. This con- 
sideration is presented in all instances in 
addition to all of the established indications 
for biopsy. Quite definite and reliable roent- 
gen criteria have been established for dif- 
ferential diagnosis between adenosis, cysts, 
fibroadenomas, intraductal papillomas on 
the one hand and scirrhous, circumscribed 
or duct carcinomas on the other hand. The 
roentgen examination is not intended in 
any instance for replacement of biopsy and 
subsequent microscopy but rather as an 
additional supplemental or corollary type 
of examination. This important qualifica- 
tion must be accepted by the roentgenolo- 
gist and clearly understood by the referring 
clinician. 

6. Evaluation of the patient with can- 
cerophobia and a positive family history 
for breast malignancy. 

7. Evaluation of therapy (hormonal) in 
certain benign breast conditions. 

8. To study living anatomy and physi- 
ology of the breast before, during and after 
reproductive span. 

9. For purpose of studying possible ex- 
istence of precancerous conditions of the 
breast. 

10. As a survey project among healthy 
women for early detection of cancer. 


ROENTGEN FEATURES OF BREAST DISEASE 


Adenosis,® which consists essentially of a 
lobular hyperplasia or an unencapsulated 
parenchymatous hyperplasia reflects a vari- 
ant of changes occurring within the breast 
during different phases of the menstrual 
cycle (Fig. 4). This occurs in the majority 
of women during the reproductive years. 
Adenosis varies in appearance and extent 
from a small collection of poorly circum- 
scribed rather indistinct fluffy or blurred 
opacities within the upper portion of both 
breasts to an extensive almost homoge- 
neous density throughout both breasts 
which appears to completely obliterate the 
normal breast architecture. Recognition of 
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Fic. 4. Adenosis. Note rather indistinct opacities 
scattered throughout breast with resultant obliter- 
ation of normal breast architecture. Identical ap- 
pearance was presented in opposite breast. 


adenosis in its varying forms constitutes 
one of the major obstacles to be hurdled 
before any true facility in roentgen diagno- 
sis of breast disease may be obtained. In 
addition to the problem of recognition of 
the adenosis itself, there is the very impor- 
tant consideration of the obscuring effect 
produced by the adenosis upon other, more 
significant, pathologic changes within the 
breast. A small carcinoma in its early de- 
velopment may well be overlooked or mis- 
interpreted as a result of surrounding 
patches of adenosis. 

Cysts and fibroadenomas. Many of the 
roentgen criteria employed for the diagno- 
sis of cysts are equally applicable to fibro- 
adenomas.*:> When the two conditions can 
be differentiated, it is because cyst walls 
are uniformly smooth and without bossela- 
tion of a fibroadenoma (Fig. 5). A clumped 
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Fic. 5. Cyst. Observe the sharply circumscribed 
rounded opacity which produces no distortion of 
surrounding breast structures. Cysts may, of 
course, vary in size markedly. 


group of cysts, however, may well simulate 
the lobulated contour of the fibroadenoma 
(Fig. 6). Both cysts and fibroadenomas 
frequently occur in both breasts. Calcifica- 
tion within cysts is rare; it is frequently en- 
countered in fibroadenomas. A fibroadeno- 
ma occurs most typically in the adolescent 
or young adult; cysts appear in women of a 
slightly more advanced age group. There is 
at times much difficulty in differentiating 
on the roentgenogram between a solitary 
cyst or fibroadenoma and a circumscribed 
or medullary form of carcinoma. This prob- 
lem will be treated further under the dis- 
cussion of circumscribed carcinoma. 
Papillomas. Papillomas may be sus- 
pected when an elongated tortuous sub- 
areolar duct is visualized in relationship to 
a small nodular density (Fig. 7). Examina- 
tion in such cases is frequently initiated by 
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Fic. 6. Fibroadenoma. Sharply circumscribed but 
somewhat lobulated or bosselated density is clearly 
demonstrated. Fibroadenomas may be minute in 
size or may grow to giant size occupying the major 
portion of a breast. 


the patient’s complaint of a nipple dis- 
charge of serosanguineous or brownish na- 
ture. A palpable nodule may or may not be 
encountered on clinical examination. It is 
precisely in those cases with nipple dis- 
charge and without palpable abnormality 
that roentgen examination is invaluable. 
Intraductal Hyperplasia. The presence 
of minute scattered punctate calcifications 
within the breasts is indicative of an intra- 
ductal hyperplasia.* The calcifications may 
be so small as to escape detection on cur- 


* The fine punctate calcifications of intraductal hyperplasia 
visualized on the roentgenograms do not lend themselves to ade- 
quate reproduction and an example of this condition is therefore 
not included in this series. 
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sory review of the roentgenograms. A clus- 
ter or clump of such tiny calcific deposits in 
one area introduces strong suspicion that 
an intraductal carcinoma may be present. 

Carcinomas. The most frequently en- 
countered types of malignant growth with- 
in the female breast, 7.e., scirrhous, cir- 
cumscribed or medullary and intraductal 
carcinoma, present different and quite 
characteristic alterations on the roentgeno- 
gram. Differentiation between the different 
forms of carcinoma is feasible in small early 
growths as well as in advanced lesions. Car- 
cinomas, as a rule, occur unilaterally with- 
in one breast and most commonly corre- 
spond with a clinically palpable mass. The 


Fic. 7. Intraductal papilloma. In the upper portion 
of the breast there is seen an irregular elongated 
density representing a thickened tortuous duct. At 
the proximal extremity of this duct there is a nodu- 
lar density suggesting the presence of a papilloma. 
Intraductal papilloma verified at operation. Pa- 
tient complained of typical serosanguineous nipple 
discharge. 
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Fic. 8. Scirrhous carcinoma. Irregular spiculated or 
tentacled density is well shown. The abnormal 
roentgen shadow is smaller in diameter than the 
clinically palpable mass. 


latter feature is, of course, not present in 
the case of the small nonpalpable occult le- 
sion which may be fortuitously discovered 
on roentgen study. Following are some of 
the roentgen features of carcinomas. 


I. Scirrhous Type (Fig. 8). (a) Irregu- 
lar spiculated shadow of increased 
density; (b) abnormal shadow on 
roentgenogram is smaller than the 
clinically palpable mass; and (c) 
there occurs a distortion of sur- 
rounding breast architecture. 

II. Circumscribed or Medullary Type 
(Fig. 9). (a) Sharply circumscribed 
rounded density; (b) localized ir- 
regular notching or lobulation; and 
(c) demonstration of a linear local- 
ized extension of abnormal density 
or “tail” into surrounding tissues. 
Visualization of this tail of increased 
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Fic. 9. Circumscribed or medullary carcinoma. There 
is an abnormal rounded density with sharp but 
slightly irregular margins. Note linear extension or 
“tail” of increased density extending into adjacent 
breast tissues. The tail is not invariably present and 
differentiation from a cyst or fibroadenoma may 
be difficult or impossible on the roentgenograms. 


density constitutes one of the main 
differential features between a fibro- 
adenoma and a circumscribed carci- 
noma. 

Duct Carcinoma (Fig. 10). (a) 
Punctate calcifications, fine to mod- 
erately coarse, usually clumped or 
grouped irregularly.” The calcifica- 
tions tend to follow the line of the 
duct; and (b) later in the course of 
the disease the tumor has the ap- 
pearance of a scirrhous carcinoma 
in addition to the above noted calci- 
fications. 


ITI. 


DISCUSSION 


Roentgenography of the breast has been 
little used in this country up to the present 
time. This is explained, at least in part, by 
the difficulties encountered from a techni- 
cal standpoint in obtaining roentgenograms 
of high diagnostic quality. More important, 
however, is the difficulty in roentgen inter- 
pretation. Considerable time and applica- 
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Fic. 10. Duct carcinoma. A clumped group of fine 
punctate calcifications is seen within the breast in 
a subareolar location. The calcifications tend to 
follow the course of the ducts extending deeper into 
the breast. A mass was palpable deep to the areola. 
Pathologic report: Intraductal carcinoma. 
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tion must be expended by the radiologist 
before sufficient facility is developed to 
warrant a reasonable confidence in_ his 
ability to properly interpret and diagnose 
breast pathology. The period of indoctrina- 
tion requires adherence to a program of 
clinical evaluation of each patient by the 
physician who Is to interpret the roentgen- 
ograms as well as close pathologic ccrrela- 
tion in each case which has undergone sur- 
gical intervention. The discipline required 
to achieve a competence in breast roent- 
genography is no different or no greater 
than that required in many other areas of 
diagnostic roentgenography. 

The question has been asked, “Why 
should we burden ourselves with the prob- 
lems of roentgenographic examination of 
the female breast when proper manage- 
ment of the patient in most cases will lead 
to biopsy anyway?” This question may be 
answered by repeating the dictum that 
there are no short cuts in medicine. Any di- 
agnostic information which may be ob- 
tained by additional study without detri- 
ment to the patient should be sought with- 
out stint or reservation. There is no 
thought of omitting roentgen study of the 
chest in an individual with hemoptysis 
and a positive sputum. There similarly 
should be no hesitation to obtain whatever 
additional information may be made avail- 
able by a roentgen breast examination de- 
spite the clarity of the clinical picture. 
Completely unsuspected pathology may be 
uncovered in either the breast under ob- 
servation or, as has occurred in many in- 
stances in our experience, in the contra- 
lateral breast. One of the great values of the 
roentgen examination has been the oppor- 
tunity it has afforded in detecting a disease 
process defore it is clinically manifest. 

There seems little doubt that the prac- 
tice of breast roentgenography will lead to 
an increased number of breast biopsy ex- 
aminations rather than a decreased num- 
ber of cases eventuating in such surgical 
exploration. It is hoped that the result of 
this more intensive type of investigation 
will lead to detection of breast cancer in 
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earlier phases of growth with resultant im- 
provement in survival statistics. 

It is recognized that the procedure under 
discussion should remain on a quasi-investi- 
gative basis until a more general acceptance 
for this type cf roentgen examination is ob- 
tained. Final evaluation, it is hoped, will 
come from the general body of radiologists 
and not from the limited number of early 
investigators. To achieve this proper eval- 
uation, a more widespread adoption of 
roentgen breast examinations ts urged. 

RESULTS 

A review of the diagnostic accuracy 
achiev:d in 1,000 consecutive breast ex- 
aminations performed from July 8, 1955 
to April 11, 1957 is presented in Table 1. 
It may be noted that 372 of the 1,000 
cases studied roentgenographically were 
subjected to biopsy examination. 

An analysis of the accuracy of roentgen 
examination in relation to microscopic 
findings following surgical intervention is 
best served by a consideration of groups of 
cases classified according to the preopera- 
tive roentgen diagnosis. No discrepancy in 
diagnosis was encountered in 10 individuals 
who were operated upon following negative 
findings on roentgenographic examination. 

Of 144 women who were studied by bi- 
opsy following a diagnosis of a benign 
breast condition (adenosis, cyst, fibroade- 
noma, papilloma, intraductal hyperplasia) 
pathologic verification of the roentgen 
findings was obtained in 141 instances. A 
malignant process not detected on roent- 
gen examination was discovered by the 
pathologist in 3 individuals. The diagnos- 
tic accuracy in this group of cases was 
97-9 per cent. 

A second group of 65 women with a 
roentgen diagnosis of a benign condition 
was subjected to surgery and biopsy ex- 
amination. In this group biopsy was recom- 
mended by the radiologist despite the im- 
pression of a benign process because of var- 
ious circumstances such as very dense 
compact breast structure, localization of a 
lesion in the axillary tail of the breast, un- 
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TABLE I 
DIAGNOSTIC RESULTS IN 1,000 CONSECUTIVE BREAST EXAMINATIONS FROM 
cided 8, 1955 TO APRIL IT, » 1957 
Operative Findings 
R I No. Ca Per Cent 
Normal or | Malig- | Accuracy 
Normal 99 10 | 10 | fe) 100 
si | | | 
Benign 585 144 3. «| (97-9 
| | | | 
Benign lesions, but various circumstances | | | 
indicating need for biopsy* 3044 65 60 | s | os 
Malignancy suspected | 93 | 7 36T 35 49-3 
Definite malignancy go | 82 | 81 | 98.8 
Totals 1000 | 372 | 248 | 124 | 


* Very dense breast, lesion in axillary tail of breast, incompletely visualized lesion or technically poor examination. 


+ Includes severe intraductal hyperplasia. 


satisfactory technical examination, etc. It 
was not felt in this group of cases that 
an unequivocal roentgen interpretation 
was possible and biopsy examination was 
deemed essential. Of this group, 5 instances 
of breast malignancy were discovered by 
the pathologist, yielding a 92.3 per cent ac- 
curacy. 

In a group of 82 women in whom a defi- 
nite roentgen diagnosis of carcinoma was 
established, pathologic verification was ob- 
tained in 81. One patient was found to 
have a benign process on microscopic 
study. A 98.8 per cent corroboration of 
roentgen findings was obtained in this 
group. It should be stressed at this point 
that the results here delineated were en- 
countered in consecutive examinations. Of 
the 82 women presenting roentgen evi- 
dence of malignancy, a number were clin- 
ically obvious. Similarly, a fair proportion 
of these cases were clinically indetermi- 
nate and in a few there was no suspicion of 
malignancy from a clinical standpoint. 

The above category of diagnosis, i.¢., 
“definite malignancy” is differentiated 
from the group in which a roentgen diag- 
nosis of “suspected malignancy” was sub- 
mitted. In this latter group of cases were 


included many women in a relatively 
younger age group, 7.e., in the third and 
fourth decades with actively secreting 
glandular breast components. It is in this 
type’ of relatively dense breast that diff- 
culty in establishing a clear cut diagnosis 
may be encountered. It is in this type of 
breast that roentgen diagnosis between be- 
nign and malignant processes may be diffi- 
cult and, similarly, it is in this type of 
breast that clinical evaluation is most con- 
fusing. Also included with these suspected 
malignancies were the cases of severe intra- 
ductal hyperplasia. Any breast roentgeno- 
gram exhibiting a cluster of fine calcifica- 
tions with or without scattered fine calcif- 
cations warranted suspicion of intraductal 
neoplasia and biopsy was considered man- 
datory in all such instances. 

Biopsy was urged for any shadow or 
shadow complex which did not unequivo- 
cally fall into the group of benign lesions. 
Of the 71 individuals included in this cate- 
gory, in approximately 50 per cent (49.3 
per cent) confirmation of the roentgeno- 
graphic opinion of malignancy was ob- 
tained on histologic study. The remaining 
cases proved benign, or, in a small number 
of instances, entirely normal. It is hoped 


| Vou. § 
that 
q with 
| impr 
At 
the 
exan 
| expe 
diag 
ease 
cer 1 
| this 
path 
er 
stud 
| tenc 
| roer 
| crea 
| a re 
pect 
| diag 
outl 
diff 
cus: 
| plo 


» 1958 


| 


VoL. 80, No. 6 


that further investigation and experience 
with this borderline group will permit an 
improved diagnostic accuracy. 


SUMMARY 


An attempt has been made to present 
the rationale for roentgenographic breast 
examination. It has been determined in our 
experience that a definite contribution to 
diagnosis and management of breast dis- 
ease and to earlier detection of breast can- 
cer is made available by the utilization of 
this diagnostic method. Close clinical and 
pathologic correlation is necessary for prop- 
er application of roentgen diagnosis in 
study of diseases of the breast. It is not in- 
tended that biopsy be supplanted by roent- 
gen examination. Increased use of breast 
roentgenography may well lead to an in- 
creased number of biopsy examinations as 
a result of detection of previously unsus- 
pected abnormalities. Roentgen criteria for 
diagnosis of benign breast conditions are 
outlined and the roentgen features of the 
different types of breast cancer are dis- 
cussed. 

Breast roentgenography is now em- 


ployed by a number of isolated groups of 
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radiologists. More wide-spread adoption of 
this method is urged so that final evalua- 
tion will be based on the largest possible 
experience. 


60 E. Township Line 
Elkins Park, Pennsylvania 
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THE ROENTGEN SENSITIVITY OF VARIOUS 
PORTIONS OF THE EYE OF YOUNG 
AXOLOTL (SIREDON MEXICANUM)* 


By V. V. BRUNST, Sc.D. 


BUFFALO, NEW YORK 


INTRODUCTION 

HE material for this paper was ac- 

cumulated over a period of three 
years, and 80 animals were investigated 
histologically. Therefore, the material was 
large enough for definite conclusions. This 
gave us the possibility of extending and 
modifying our early conclusions concern- 
ing the roentgen sensitivity of various por- 
tions of the eye of these animals.* 


MATERIALS AND METHODS 


The heads of g0 young axolotls (Siredon 
mexicanum) twenty-five or thirty-two days 
after hatching were irradiated locally with 
3,000 r and the heads of 15 animals forty- 
nine days after hatching were irradiated 
with 6,000 r. In addition, 10 animals were 
irradiated with 4,000 r and 5 animals with 
5,000 r. Forty-three animals served as un- 
treated controls. The irradiations were 
made during two successive years (1954 
and 1955). The conditions of irradiations 
were almost the same. In 1954, the fac- 
tors were as follows: 100 kv., with no ex- 
ternal filtration; 5 ma.; 200 r/min.; target 
object distance, 18 cm. In 1955: 100 kv., 
added filter 5 mm. Al, beryllium window 
tube, half value layer 1.25 mm. Al; 30 ma.; 
1390 r/min.; target object distance, 18 cm. 
The very slight differences should have no 
effect on the results. 

The animals were anesthetized before 
irradiation by placing them in an aqueous 
solution of M.S. 222 (tricaine methanesul- 
fonate). During irradiation the animals 
were arranged in radial position within a 
circle on moistened filter paper. The poste- 
rior portions of the animals were covered 
with moist cotton. The nonirradiated por- 
tions were shielded with a lead covering 
(made from a 4 mm. lead sheet) with a 


round radiation localizer about 10 cm. in 
diameter‘. After the treatment the animals 
were placed in fresh water where they re- 
covered rapidly. 

The irradiated and control animals were 
sacrificed and fixed over a period of three 
years. Fixations were made using a sat- 
urated solution of bichloride of mercury 
with § per cent acetic acid and in acetic 
mercuric chloride formalin (Stieve). Sixty 
irradiated animals and 10 controls were 
examined histologically and in addition 10 
animals from our experiments published 
earlier® were reinvestigated. Therefore, the 
total number of animals studied amounted 
to 70 experimental and Io controls. 

The material was embedded in paraffin 
plus 5 per cent beeswax, and sectioned 
at 8 or 10u. The sections were stained with 
Ehrlich’s hematoxylin and eosin. Photo- 
micrographs were made at different mag- 
nifications (X 37, X 160, X 450 and X 510). 


RESULTS 


In our previous papers concerning this 
subject,*:* we limited our investigation al- 
most exclusively to the study of the influ- 
ence of irradiation on the development of 
retina and choroid. The great sensitivity of 
the rods and cones layer of the retina and 
the great resistance of pigment cells of the 
choroid to irradiation was established. In 
the present paper, the comparative sensi- 
tivity of cornea, lens and retina is con- 
sidered. 

A. Cornea. The normal cornea of axo- 
lotl consists of substantia propria (translu- 
cent dense connective tissue) and epithelium 
of cornea (Fig. 14). The stratified squa- 
mous epithelium of cornea is very thin as 
compared to the thickness of normal skin 
near the eye (Fig. 1, 7 and C.) The number 


* Laboratory of Radiobiology, Roswell Park Memorial Institute, Buffalo, New York. 
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of cell layers is less than in normal skin and 
the cells are much smaller in size. The pig- 
ment cells that can be found in some re- 
gions of normal skin epithelium (Fig. 1C) 
are absent in the epithelium of cornea. Es- 
pecially typical is the complete absence of 
Leydig’s cells in normal corneal epithelium. 
Leydig’s cells developed in some regions of 
normal skin epithelium in very large num- 
bers (Fig. 24). 

Normally, the corneal epithelium in 
axolotl is a little thicker than the substan- 
tia propria (Fig. 17). Therefore, it is clear 
that a big difference exists between the 
structure of the cornea in axolotl and in 
man. In the latter, according to Ham,” 
the substantia propria comprises about go 
per cent of the thickness of the cornea. The 
fine structure of substantia propria, how- 
ever, is similar in both cases. This layer of 
cornea contains flattened connective tissue 
cells that are distributed between parallel 
bundles of collagenic fibers (Fig. 1, E and 
F and 28). 

After irradiation, the cornea never disap- 
peared completely. In 38 per cent of all cases 
it was damaged. In some cases the substan- 
tia propria was almost normal in appearance 
and had normal thickness (Fig. 1, 4 and 
D). In other cases, it was two times thicker 
than normal (Fig. 47) and sometimes even 
three or four times thicker (Fig. 1, E and 
F), A substantia propria thinner than nor- 
mal was never observed. It was clear that 
in some cases the substantia propria lost 
its transparency after irradiation. This can 
be the result of abnormal thickness or the 
result of development of pigment cells in 
this layer. Figure 1G shows the cornea of 
the animal fixed two hundred and thirteen 
days after irradiation with accumulation of 
pigment cells in the substantia propria. It 
is noteworthy that Rohrschneider*™* ob- 
served the same phenomenon in irradiated 
cornea of rabbit. Figure 24 shows the sec- 
tion through the head of animal (VI. 114) 
fixed four hundred and nineteen days after 
irradiation. Only rudiments of the eye could 
be observed in this case. The substantia 
propria also changed considerably in this 
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case. It was abnormally thick and had 
many pigment cells and thin blood vessels. 
The normal disposition of parallel bundles 
of collagenic fibers in this case was dis- 
turbed. The undulating configuration with 
disturbance of parallel disposition was typi- 
cal for this damage. 

The damage of corneal epithelium was 
different in various cases. In some cases the 
reduction of the number of layers of this 
epithelium was typical. In extreme cases 
only two layers of cells could be ob- 
served (Fig. 1, D and £). Simultaneously, 
the' development of giant cells in this 
epithelium could be seen (Fig. 1D). In 
other cases, the epithelium was a little 
thicker than normal and development of 
separate Leydig’s cells was typical (Fig. 
1F). This never occurred in control ani- 
mals. Figure 44 shows the section through 
the eye of animal (V. 82) fixed forty-eight 
days after irradiation. In this case the 
epithelium of the cornea was three times 
thicker than normal. The number of cell 
layers in this epithelium was much larger 
than normal. Between the cells of epithe- 
lium, Leydig’s cells were present and in 
some places, giant cells. 

The most serious corneal damage was ob- 
served in 29.5 per cent of all cases. In all 
these animals the epithelium of the cornea 
disappeared completely and was replaced 
by typical skin epithelium with large num- 
bers of Leydig’s cells. The substantia propria 
usually was only damaged as described 
above. The appearance of such skin epithe- 
lium which replaced the corneal epithelium 
was identical to the appearance of typical 
skin epithelium near the eye of control 
animals (Fig. 1, B and C). Figure 2 shows 
two examples of complete replacement of 
corneal epithelium by typical skin epithe- 
lium with large numbers of Leydig’s cells. 
One animal was fixed one hundred and 
forty days and others, four hundred and 
nineteen days after irradiation. In 32.5 per 
cent of all animals, the cornea was normal. 

B. The Lens. The normal lens of control 
animals (Fig. 34) had an almost homoge- 
neous structure with slight concentric layers. 


— 


1016 V. V. Brunst 


DecemBer, 1958 Vou. 


1958 


& 


Vor. 80, No. 6 


The lens was covered with a homogeneous 
capsule, a cuticular membrane. Beneath it 
the epithelium of the lens was located (Fig. 
34). These structures were similar with 
such structures of human lens.” Cells, 
vacuoles or granules inside of the normal 
lens were never observed. Cracks of the lens 
were typical. The formation of these cracks 
obviously is an artefact, but at the same 
time is a response of a definite type of lens 
structure to fixation. They are mostly found 
ina definite direction—parallel to the direc- 
tion of lens fibers. These cracks were ob- 
served consistently in the lens of nonirradi- 
ated animals (Fig. 34), but they disap- 
peared almost completely even after slight 
roentgen damage (Fig. 32). In some cases 
cracks appeared only in the central portion 
of the irradiated lens, when the peripheral 
portion was entirely changed (Fig. 3, C and 
D). The normal lens could be observed in 
16.8 per cent of irradiated animals; in 55.5 
per cent varying lens damage could be 
noted. It was possible to distinguish three 
types of damage: slight, moderate and seri- 
ous. Slight damage was observed in 4.6 per 
cent of all cases. In slight damage, forma- 
tion of granules, vacuoles and spheres of 
different size and number was typical. 
Figure 3B is an illustration of very slight 
damage of the lens in an animal twenty- 
seven days after irradiation. In this case 
the lens membrane and epithelium of the 
lens could be noted. Also, a few typical 
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cracks could be observed. But, at the same 
time, changes in lens structure were obvi- 
ous. Only in some places could typical con- 
centric layers of lens material be found 
(Fig. 3B, CL). The many large or small 
vacuoles and spheres developed chiefly in 
the peripheral portion and, therefore, these 
layers were not distinguishable. Figure 4B 
shows another example of slight damage, 
but more serious than in the first case. In 
this animal, fixed twenty-six days after ir- 
radiation, the entire lens contained a great 
number of vacuoles of different sizes. In 
addition, the lens membrane ruptured caus- 
ing formation of an extra lens lobule. It is 
clear that in some cases destruction pro- 
gresses gradually from the periphery to the 
center while in other cases it quickly af- 
fects the entire lens. 

Moderate damage was noted in 22.1 per 
cent of all animals. This damage was char- 
acterized by very great disturbances in all 
peripheral portions. More than one half of 
the lens was completely transformed into a 
globular mass with granules, spheres and 
vacuoles of various size. Only the central 
portion of the lens retained its original 
structure with typical cracks (Fig. 3, C 
and D). Figure 44 shows that the central 
portion of the lens (central nucleus) is al- 
most normal and the peripheral portion 
seriously damaged. It is obvious that in 
destruction of the peripheral portion of the 
lens, fibers were partially dissolved so that 


Fic. 1. Cornea. (A) Part of the frontal section through the cornea of control animal (N.4) fixed 100 days 
after hatching. Photomicrograph X 510. (B) Part of the sagittal section through the head of animal (II.23) 
fixed 140 days after irradiation with 3,000 r and 170 days after hatching. Complete absence of corneal 
epithelium, which was replaced by typical skin epithelium. Photomicrograph X 510. (C) Part of the frontal 
section through the head of control animal (N.4) fixed 100 days after hatching. Typical skin epithelium 
near the eye. Photomicrograph X 510. (D) Part of the section through the cornea of animal (V.81) fixed 
27 days after irradiation with 3,000 r and 53 days after hatching. Modification of corneal epithelium. 
Photomicrograph X 510. (E) Part of the section through the cornea of animal (V.89) fixed 174 days after 
irradiation with 3,000 r and 204 days after hatching. Modifications of corneal epithelium and substantia 
propria. Photomicrograph X 510. (F’) Part of the section through the cornea of animal (V.88) fixed 173 days 
after irradiation with 3,000 r and 203 days after hatching. Modification of corneal epithelium and sub- 
stantia propria. Photomicrograph Xs10. (G) Part of the section through the substantia propria of 
animal (11.25) fixed 213 days after irradiation and 245 days after hatching. Photomicrograph X 510. 
A—abnormal substantia propria; AE—abnormal epithelium of the cornea; C—substantia propria normal 
in appearance; E—epithelium of the cornea; G—giant cells of corneal epithelium; L—Leydig’s cell; P— 
pigment cells. 
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many empty spaces can be noted in this 
area (Fig. 3D and Fig. 44). The many large 
folds of the lens membrane result from the 
reduction of the peripheral portion (Fig. 
3D). In all these cases the destruction of the 
lens occurred gradually from the periphery 
to the center. 

Serious damage occurred in 28.8 per cent 
of all irradiated animals. This damage was 
characterized by almost complete disap- 
pearance of the normal substance of the 
lens. The dissolving of the lens fibers, 
which was described above, progressed 
gradually in cases of serious damage. As a 
result only the remnants of the lens could 
be noted in most cases. The most resistant 
structure is the lens membrane which forms 
many small folds especially typical for this 
stage of damage (Fig. 5, 4 and B). It was 
noted in many cases that after complete 
disappearance of the lens a small body was 
discovered consisting only of wrinkled lens 
membrane. For a long time the cause of the 
dissolution of the lens substance after ir- 
radiation was not clear to us. It was empha- 
sized that in the normal lens cells are never 
observed. Therefore, we were suprised to 
find a great number of large cells in the 
body of the seriously damaged lens. Figure 
54 shows only a few such cells in the 
peripheral portion of the lens, but, oc- 
casionally, a very large number of such 
cells was discovered in a seriously dam- 
aged lens (Fig. SB). In both of these photo- 
micrographs it is possible to see the wrinkled 
lens membrane and many large or giant 
cells inside the lens. It is noteworthy 
that in the last case these cells take up 
about one-half of the space of the lens. If 
we take into consideration our previous ob- 
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servations concerning the activity of giant 
cells in irradiated tissues,”:*:* it is clear that 
these cells are migrating giant cells— 
macrophages, which are phagocytes de- 
stroying the substance of the irradiated 
lens. Obviously, they partially phagocy- 
tized and partially dissolved the lens fibers, 
because for their activity the phagocytosis 
and lysis are both typical. 

It is clear that the lens can disappear 
completely after irradiation. Actually, in 
27.7 per cent of all irradiated animals the 
lens was absent. Figure 2, 4 and B shows 
two examples of rudiments of the eye with- 
out the lens. The question arose as to why 
the lens, which is so sensitive to roentgen 
irradiation, was normal in appearance in 
more than 16 per cent of the cases. Tables 
1 and 1 give the answer to this question. In 
these tables we see two groups of experi- 
mental animals. In all animals of one group 
the lens was normal in appearance; in all 
animals of the other group the lens was ab- 
sent. In these tables it is possible to see 
that the mean age of animals at the time of 
irradiation and mean dose were approx- 
imately the same. Only one clear difference 
exists. The mean number of days between 
irradiation and fixation was about twenty- 
eight for the group with lenses normal in 
appearance and one hundred and sixty-five 
for the group with absent lenses. We there- 
fore concluded that in the first group, sacri- 
ficed during the latent period, the animals 
were fixed too early to show any changes in 
the irradiated lens; thus the lens was nor- 
mal in appearance. If we eliminated this 
group of animals, damage was observed in 
100 per cent of all irradiated animals. The 
eyes are very sensitive to irradiation, but 


Fic. 2. Cornea and Rudiments of the Eye. (A) Part of the section through the head of animal (VI.114) fixed 
419 days after irradiation with 3,000 r and 445 days after hatching. Relation between the skin epithelium, 
which replaced the epithelium of the cornea and rudiment of the eye. Photomicrograph X 160. (B) Part 
of the section through the head of animal (11.23) fixed 140 days after irradiation with 3,000 r and 170 
days after hatching. Rudiments of the eye. Photomicrograph X 100. A—abnormal substantia propria of 
the cornea; C—substantia propria; Cf[—connective tissue; N—optic nerve; P—pigment cells of choroid; 
R—retina; S—typical skin epithelium with Leydig’s cells, which replaced the corneal epithelium. 
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TABLE 


Io2I 


THE COMPARISON OF AGE, TIME OF FIXATION, DOSES AND REACTIONS TO IRRADIA- 


TION OF DIFFERENT PORTIONS OF THE EYE OF IO EXPERIMENTAL ANIMALS 


The Reactions to Irradiation of: 


Cornea (epithelial 
portion) 


Retina 


Rods and Cones 
Layer 


Other Layers 


normal in appearance 
damage 

normal in appearance 
normal in appearance 
normal in appearance 
normal in appearance 
normal in appearance 
normal in appearance 
normal in appearance 


normal in appearance 


Age of | No. of 
Animal | Days be- _ 
(in days) | tween Ir-| Dose 
No. 
at Time | radiation (r) 
of Treat-| and Lens 
ment | Fixation 
Il 65 29 5,000 | normal in appearance 
II-7 16 27 4,000 | normal in appearance 
II-99 49 29 6,000 | normal in appearance 
II-13 32 38 3,000 | normal in appearance 
I]-12 32 30 3,000 | normal in appearance 
X-1gI 26 5 3,000 | normal in appearance 
II-22 26 22 | 3,000 | normal in appearance 
IV-61-A 26 19 3,000 | normal in appearance 
X-183 26 50 3,000 | normal in appearance 
X-181 26 27 3,000 | normal in appearance 
32.4 27.6 | 3,600 100% 
normal in appearance 


9°% 
normal in appearance 
10% damage 


serious damage 

serious damage 

normal in appearance 
normal in appearance 
normal in appearance 
| normal in appearance 
| normal in appearance 
| normal in appearance 
normal in appearance 
| normal in appearance 


normal in appearance 
normal in appearance 
normal in appearance 
normal in appearance 


| normal in appearance 


normal in appearance 
normal in appearance 
normal in appearance 
normal in appearance 
normal in appearance 


80% 
normal in appearance 
| 20% serious damage 


100% 
normal in appearance 


react comparatively slowly.’ Therefore, 
damage of the lens was clear, if fixation was 
made late enough. 

C. The Retina. In the retina it is neces- 
sary to distinguish between damage of the 
rods and cones layer and damage of the 
other layers. According to our previous ob- 
servations, the rods and cones layer of the 
retina is the most sensitive. The sensitivity 
of this layer is almost the same as the sen- 
sitivity of the epithelium of the cornea. 

In 30.6 per cent of all cases this layer was 
completely absent. In 33.1 per cent it was 
damaged. It was possible to distinguish 
serious damage (g per cent) when only 
remnants of this layer were preserved, 
moderate damage (15.1 per cent) when 
about one-half of the layer was badly dam- 
aged, and partial damage (9 per cent) when 
only some portions of this layer were parti- 


ally damaged. Finally, in 36.3 per cent of 
all animals this layer was normal in ap- 
pearance. Figures 24, 4C and 6B give ex- 
amples of retinas with complete absence of 
the rods and cones layer. Figure 64 shows 
only remnants of this layer and Figure 44 
shows an example of the retina with the 
layer only partially damaged. 

Other layers of the retina are much more 
resistant to irradiation than the rods and 
cones layer. The complete absence of retina 
was not observed and in only 5.7 per cent 
was the damage of all layers of retina so 
serious that only small rudiments of retina 
(remnants) were noted. In 4.3 per cent 
about one-half of the retina layers was de- 
stroyed and in §.7 per cent damage was 
observed only in some portions of the 
retina layers. In most cases (84.3 per cent) 
the appearance of the retina layers was 


Fic. 3. Lens. (4) Part of the section through the eye of control animal (N.1) fixed 25 days after hatching 
Photomicrograph X 160. (B) Part of the section through the eye of animal (V.81) fixed 26 days after irradi- 
ation with 3,000 r and 53 days after hatching. Early changes in the lens. Photomicrograph X 160. 
(C) Part of the section through the lens of animal (II.101) fixed 41 days after irradiation with 6,000 r 
and go days after hatching. Degeneration of peripheral portion of the lens. Photomicrograph X 510. 
(D) Part of the section through the lens of animal (V.82) fixed 48 days after irradiation with 3,000 r and 78 
days after hatching. Degeneration of peripheral portion of the lens. Photomicrograph X 510. C—cornea; 
CL—concentric layers of the lens; CR—cracks in the lens; D—dissolved portion of the lens; E—epithelium 
of the lens; L—lens; M—lens membrane; R—retina; S—spheres in the lens; V—vacuoles in the lens. 
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Taste II 
THE COMPARISON OF AGE, TIME OF FIXATION, DOSES AND REACTIONS TO IRRADIATION 
OF DIFFERENT PORTIONS OF THE EYE OF 16 EXPERIMENTAL ANIMALS 
Age of | No. of The Reactions to Irradiation of: 
Animal |Days be- 
(in days)| tween | Dose Retina 
No. | at Time | Irradia- (r) Cornea - 
of Treat-| tion and Lens (epithelial Rods and 
ment | Fxation portion) Cones Layer Other Layers 

7-I 16 69 | 4,000 absent absent absent damage 

7-III 16 §2 | 4,000 absent absent damage normal 

I $53 117 | 4,000 absent damage absent remnant 

[I-25 32 213 | 3,000 absent absent absent damage 

II-105 49 154 | 6,000 absent absent absent remnant 

[]-111 49 149 | 6,000 absent absent absent normal 

II-20 32 141 | 3,000 absent absent damage normal 

II-30 38 158 | 3,000 absent damage damage normal 

IV-69 26 107 | 3,000 absent absent absent normal 

V-87 26 11g | 3,000 absent damage damage normal 

VI-104 26 83 3,000 absent absent absent normal 

VI-106 26 III 3,000 absent absent absent normal 

VI-108 26 174 | 3,000 absent absent damage normal 

Vi-111 26 288 | 3,000 absent absent absent normal 

VI-112 26 288 | 3,000 absent damage absent normal 

Vi-114 26 419 | 3,000 absent absent absent normal 

30 165 | 3,560 | 100% absent | 75% absent | 62.5% absent 12.5% remnants 
25% damage | 37.5% damage | 12.5% damage 

75% normal 


completely normal. Normally, the nuclear 
portion of retina has 7 to 8 layers of cells. 
We can see normal nuclear layers of retina 
in Figure 47 in an animal fixed forty-eight 
days after irradiation with 3,000 r. In ir- 
radiated animals the number and typical 
distribution of nuclear layers can be dis- 
turbed. In Figure 4C only 3 or 4 layers of 
cells in an animal fixed thirty-seven days 
after irradiation with 6,000 r are seen. An- 
other similar example is shown in Figure 
6A. In some cases abnormal differentiation 


of retinal cells could be observed. In such 
cases some cells of nuclear layers were ab- 
normally large (giant cells) and other cells 
were abnormally small and darkly stained 
(picnotic cells) as was seen in the retina of 
animals fixed twenty-eight days after ir- 
radiation with 6,000 r (Fig. sD) or two 
hundred and forty-seven days after irradia- 
tion with 3,000 r (Fig. 68). 

In the rudiments of the eye, the retina 
was sometimes differentiated into some ab- 
normal layers (Fig. 2, 4 and B) and in 


Fic. 4. Cornea, Lens and Retina. (A) Part of the section through the head of animal (V.82) fixed 48 day” 
after irradiation with 3,000 r and 73 days after hatching. Damage of various portions of the eye. Photo 
micrograph X 160. (B) Part of the section through the head of animal (11.63) 26 days after irradiation 
with 6,000 r and 58 days after hatching. Damage of the lens. Photomicrograph X too. (C) Part of the 
section through the eye of animal (II.101) 37 days after irradiation with 6,000 r and 69 days after hatching. 
Damage of retina. Photomicrograph X 510. C—substantia propria of the cornea; CL—central portion 
of the lens almost normal in appearance; DL—damaged peripheral portion of the lens; G—giant cells in cor- 
neal epithelium; L—Leydig’s cell in corneal epithelium; P—pigment cells; R—retina; RC—rods and cones 
layer of the retina. 


| 


1024 V. V. Brunst 


Decemaer, | Vou. 


| 
9 faa a N 
3 
he 
‘ nu 


» 1958 


Vou. 80, No. 6 Roentgen Sensitivity of Eye of Young Axolotl 1025 
Taste III 
THE EFFECTS OF IRRADIATION ON DIFFERENT PORTIONS OF THE EYE 
Retina 
Lens Cornea — 
Rods and Cones Layer Other Layers 
Absent 27.7%| Absent (epithel- Absent 30.6% ~- 
ial portion) 29.5% 

Serious Damage 38.0% | Serious Remnants 

damage 28.8% damage 9 % only 5.7% 
Moderate Moderate Serious 

damage 22.1%( 55.5% damage 15.1%/33.1%| damage 4.3%(|15.7% 
Slight Partial Moderate 

damage 4.6% damage 9 %) damage 5.7% 
Normal 16.8% Normal 32.5% | Normal 36.3%) Normal 84.3% 


other cases the retina was only an accumu- 
lation of undifferentiated cells (Fig. 6C and 
Fig. 5C). 

Damage of one portion of the eye usually 
corresponded to damage of other portions. 
There were exceptions. Tables 1 and 11 give 
some illustrations of this fact. In a group of 
animals with the lens normal in appearance 
in 100 per cent of the cases, the cornea was 
normal in go per cent, the rods and cones 
layers in only 80 per cent (20 per cent were 
seriously damaged) and other layers of 
the retina were normal in I0o per cent. 
In another group of animals (Table 1) 
with the lens destroyed in 100 per cent of 
the cases, the cornea was absent in 75 per 
cent, the rods and cones layers in only 62.5 
per cent and other layers of the retina were 
normal in 75 per cent. 


DISCUSSION 


Table 111 shows the comparative radio- 
sensitivity of different portions of the eye. 


Our previous conclusion that the rods 
and cones layer in axolotl is the most sensi- 
tive portion of the retina is correct, but our 
statement that the retina in these animals 
is the most sensitive portion of the eye to 
irradiation is not correct. Other portions of 
the eye were not investigated enough. It is 
clear now as a result of study of much 
larger material, that the lens is the most 
radiosensitive portion of the eye. 

It is necessary to note that in the liter- 
ature we have contradictory data concern- 
ing sensitivity of the rods and cones layer 
to roentgen irradiation. Our investigations 
showed the great sensitivity of this layer in 
axolotl. Lorenz and Dunn" reached the 
same conclusion after investigation of new- 
born mice. Also, according to Noell and 
co-workers,” and Brown and co-workers,’ 
in rabbits and in monkeys irradiation was 
especially injurious to the rods and to a 
lesser degree to the cones. The nuclei of the 
outer nuclear layer were killed in most 


Fic. 5. Lens and Retina. (A) Part of the section through the eye of animal (I1.15) fixed 43 days after ir- 
radiation with 3,000 r and 75 days after hatching. Penetration of macrophages into the lens. Photo- 
micrograph X510. (B) Part of the section through the eye of animal (I1.17) fixed $9 days after irradiation 
with 3,000 r and g1 days after hatching. Accumulation of the macrophages in the lens. Photomicrograph 
X510. (C) Part of the section through the eye of animal (I1.22-A) fixed 170 days after irradiation with 
3,000 r' 194 days after hatching. Rudiment of the retina (R). Photomicrograph 450. (D) Part of the 
section through the retina of animal (I1.64) fixed 28 days after irradiation with 6,000 r and §3 days after 
hatching. Degeneration of the retina. Photomicrograph 450. F—folds of the lens membrane; G—giant 
nuclei; M—macrophages; P—pigment cells; PN—picnotic nuclei; R—retina. 
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cases. All of the above papers show that the 
rods and cones and their cell bodies in the 
outer nuclear layer were the most sensitive 
to irradiation. 

Allen and Devick,! however, found no in- 
jury to the rods and cones and their cell 
bodies in the outer nuclear layer of Bufo, 
while on the other hand, the inner nuclear 
and ganglionic layers showed a very high 
degree of damage. According to Rugh ef al.” 
after irradiation of amphibia the rods and 
cones “‘are separated from the pigmented 
layer, but are not individually damaged 
as are the neuroblast cells, what we call the 
formative cells, or the embryonic cells in 
the retinal layer. The rods and cones are 
apparently not relatively sensitive or deli- 
cate. Edema develops and separates the 
rods and cones from the outer pigmented 
layer. But I do not believe the cells of this 
layer are as easily damaged as other cells.” 

Several months after irradiation of the 
head of axolotl with 3,000-6,000 r, all ani- 
mals became blind. But the causes of this 
blindness differed in various instances. In 
most cases blindness was due to damage of 
the lens and cornea. In some cases (Table 1) 
if the lens was normal, it was the result of 
serious damage of the retina. 

The radiosensitivity of the lens of mam- 
mals is well established. Many authors have 
described the formation of cataract after 
roentgen irradiation” and atomic bomb 
explosion.'® Damage of the lens was noted 
by various investigators after various pe- 
riods of time following irradiation. For ex- 
ample, Puntenney and Schoch” observed 
granules and vacuoles in the eye of rabbits 
six to seven weeks after irradiation with 
4,000 r. Von Sallmann*® noted histologic 
changes in the eye of rabbits as early as one 
week after irradiation with 2,000 r. After 
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two and three weeks these changes became | 


more pronounced. Swelling and disorgan. 
ization of lens fibers were usually observed 
after changes in the cell nuclei had ad. 
vanced. According to Richards, Riley and 
Leinfelder,”* formation of vacuoles in the 
rabbit lens was observed four months after 
irradiation with 11,000 r. Leinfelder and 
Kerr'® described the development of opaci- 
ties in the lenses of two children after a 
latent period of two years following roent. 
gen therapy. In these cases swelling of the 
lens fibers, separation of fibers by large and 
small vacuoles, and formation of small 
homogeneous globules were seen. According 
to Poppe” the roentgen cataract is due to 
the effect of rays on the lens epithelium. 
The smallest dose producing pathologic 
lens changes is 250 r. Von Sallmann®® ob. 
served almost complete disappearance of 
dividing cells thirty minutes after irradia- 
tion of the rabbit’s eye with 1,500 r. This 
total inhibition lasted three to four days. 
Recovery of mitosis took place in the next 
four days. 

From a description of histologic changes 
which occur during the development of 
roentgen cataract in mammals, it is clear 
that they are very similar to those that we 
observed in axolotl. From this we can con- 
clude that in axolotl we have also observed 
the development of cataract. But it 1s 
necessary to note that in mammals com- 
plete disappearance of lens was never de- 
scribed. This probably is connected with 
especially great phagocytic activity of giant 
cells (macrophages) in axolotls. The mac- 
rophages, which were never observed in the 
normal lens, accumulated in large numbers 
inside the lens after irradiation. Phago- 
cytic activity was noted in our previous in- 
vestigations after irradiation of regenerat- 


Fic. 6. Retina. (4) Part of the section through the eye of animal (II.102) fixed 77 days after irradiation 
with 6,000 r and 102 days after hatching. Photomicrograph 450. (B) Part of the section through the 
eye of animal (11.26) fixed 247 days after irradiation with 3,000 r and 272 days after hatching. Photo- 
micrograph X 510. (C) Part of the section through the eye of animal (II.23) fixed 170 days after irradiation 
with 3,000 r and 194 days after hatching. Photomicrograph X160. C—cornea; G—giant nuclei; N—- 
optic nerve; NN—normal nucleus; R—retina; RC—remnants of rods and cones layer of retina; P— 


pigment cells; PN—picnotic nuclei. 
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ing limbs of the adult axolotl* and in ir- 
radiated tails of the young axolotl.? Phago- 
cytosis after roentgen irradiation was ob- 
served not only in tissues of amphibians, 
but also in white mice, rabbits and in the 
tissues of human subjects (Warthin,®” 
Warthin and Case*; see also Maximow!). 
Likewise, it was noted after irradiation of 
embryos of white rats in central nervous 
system, thymus and mesoderm and after 
irradiation of embryos of guinea pigs.'*! 
According to Rugh, Levy and Sapadin™ 
in irradiated hamster “.... there is wide- 
spread evidence of macrophage and reticu- 
lar cell ingestion of erythrocytes. The 
phagocytes contain numerous normal and 
ghost erythrocytes.”” Rugh and Wolff?’:?8 
also noted phagocytosis in the irradiated 
eye of the mouse. In insects phagocytosis 
was described after irradiation of embryos 
of grasshoppers.!° Observations of Cramer! 
show that the damaged cells attract macro- 
phages in irradiated mouse carcinoma and, 
therefore, the irradiation induces a macro- 
phage reaction in the treated tissues. Ac- 
cording to Withers** the dead cells in ir- 
radiated tissues in mammals are removed 
by autolysis and phagocytosis. Tzuzuki*! 
noted that after irradiation of the rabbit 
“many phagocytes appear in the lymph 
sinus and are seen to have absorbed chro- 
matin granules and erythrocytes. From 
this it may be concluded that a destruction 
of nuclei and degeneration of the eryth- 
rocytes has occurred, either in the circulat- 
ing blood or in the lymph. These phago- 
cytes may come chiefly from reticulo-endo- 
thelial cells and histiocytes, partly from the 
polymorphonuclear leucocytes. During the 
most active period, some of the phagocytes 
may devour so much that they degenerate 
and may, thus, be destroyed.” 


SUMMARY 


1. After irradiation, the entire cornea 
never disappeared. In 38 per cent of all 
cases the cornea was damaged. In some 
cases the substantia propria was much 


thicker than normal. The damage of cor-_ 


neal epithelium was different in various 
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layers was typical. Simultaneously, the de. | 
velopment of giant cells and Leydig’s cells 
could be observed. In 29.5 per cent of all 
cases the epithelium of the cornea disap. 
peared completely, being replaced by typi. | 
cal skin epithelium with large numbers of 
Leydig’s cells. 

2. The lens was the most sensitive organ 
to irradiation. The development of roentgen 
cataract was observed. Slight damage was 
noted in 4.6 per cent of all cases. In this 
damage, formation of granules, vacuoles 
and spheres of different size was typical. | 
Moderate damage was noted in 22.1 per 
cent of all animals. Great disturbances 
occurred in all peripheral portions. More 
than one-half of the lens was completely 
transformed into a globular mass. The lens | 
fibers were partially dissolved. Only the | 
central portion of the lens retained its 
original structure. Serious damage occur- 
red in 28.8 per cent of all cases. This dam- 
age was characterized by almost complete 
disappearance of the normal substance of 
the lens. The most resistant was the lens 
membrane which formed many folds due to 
loss of lens content. A great number of 
giant cells (macrophages) was noted in the 


body of the seriously damaged lens. These 
giant cells phagocytized and dissolved the 
lens fibers. 

3. In the retina, the rods and cones layer 
was the most sensitive. In 30.6 per cent of 
all cases this layer was completely absent. 
In 33.1 per cent it was damaged and in 
36.3 per cent of all animals it had a normal 
appearance. Other layers of the retina were 
much more resistant to irradiation. Com- 
plete absence of the retina was not observed 
and in 15.7 per cent damage of all layers of 
the retina was noted. In 84.3 per cent the 
appearance of retinal layers was normal. 
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THE JOY AND COST OF OFFICE RADIOLOGY* 


By JOHN L. McCLENAHAN, M.D.7 


PHILADELPHIA, PENNSYLVANIA 


HIS presentation is especially directed 
to the young radiologist just finishing 
his residency and about to select his field 
of practice. I invite him to look up briefly 
from Burneice Larson’s column, shake the 
gold dust out of his eyes and reconsider a 
question: why did he become a doctor? 
Was it to qualify for a high salary in a 
Persian oil field? Was it to confirm the ef- 
fects of ionizing radiation on the broad bean 
root? Was it to hold down a hack job in the 
back room of a great medical center mur- 


_muring into a dictaphone an opinion that 


may never be read? 

Or was it to choose and serve a commun- 
ity as an independent physician and do 
everything in his power to heal and com- 
fort a group of distressed human beings? 

If this was ever his intent, I beg him to 
resume it and to enter the general practice 
of radiology in an office with a partner, or 
better yet, alone. I promise him great pleas- 
ure in his work, hours of the deepest 
despondency and a place near the heart of 
medicine, close to every problem in the 
healing art. If he is thirty years old today, 
he can look forward to as many more years 
of satisfying practice.? And, the agonizing 
wails of a few cynics notwithstanding, it 
will not take him a lifetime to pay for his 
equipment. 

There are relatively few radiologists in 
office practice—only about 17 per cent of 
those in the United States.4 This is a sur- 
prisingly small figure if one considers that 
only in Canada and the Americas have 
doctors retained enough freedom and earn- 
ing power to make possible such a venture. 
How many have failed? I have not been 
able to find out, but I know of only one in 
my own city in recent years. It is instruc- 
tive to recall the results of a survey con- 
ducted by the American College of Radiol- 


ogy in 1955.! Out of 104 radiologists in 
private practice who were queried, 88 per 
cent reported that they enjoyed more se- 
curity in private practice than if they had 
engaged exclusively in hospital practice. 
Two-thirds of these men stated that they 
could make an adequate living with their 
office practice alone. More than half as- 
serted that they had assumed the risks of 
office practice in search of independence 
and security. 

The American College of Radiology in- 
cludes among office practitioners those 
radiologists who work in hospitals and send 
out their own bills. In the present discus- 
sion office practice means a system of radi- 
ology maintained entirely outside a hos- 
pital. It further means that every patient 
entering the office is examined by a radiol- 
ogist or treated by him and sot by a tech- 
nician. This is my most basic stipulation. 

I am not an authority on office practice 
and do not pretend to be. In fact I am a 
barefoot rookie, as my experience covers no 
more than two years. I have made every 
mistake that can be made, including a 
complete inventory of my film bin with all 
the lights on to see if there were enough 14 
by 17s to last me through the week! But I 
enjoy the work. There is little written about 
it, and while my own blunders are fresh in 
my mind it will do no harm to tell you what 
details seem to be important. 

It is well to scout out a prospective com- 
munity with care before making any move 
or even forming any plan. At the start one 
will be influenced by such personal consid- 
erations as climate, friends, industry, prox- 
imity to or deliverance from family and 
relationships with other doctors. There is a 
great deal to be learned from books but 
much more from conversations with people. 
Begin with the manager of the bank. You 


* Presented at the Fifty-ninth Annual Meeting of the American Roentgen Ray Society, Washington, D. C., September 30-October 
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TABLE | 


LOCATION OF ONE OFFICE FOR THE 
PRACTICE OF RADIOLOGY 


Drawing area: Half of a city suburban-residential 
ward; approximately § square miles 
Population: 114,197 in 19504 
Hospitals: 2 
Doctors: Approximately 228 
General practice: 68 
Practice limited: 160 
Radiologists: 8 
Office: 2 
Hospital: 6 
In 1955: 36,214 examinations? 
5,329 deep roentgen-ray treatments 
1,477 superficial roentgen-ray treatments 


are going to need his help, believe me, and 
you may be surprised to discover the extent 
of his knowledge and his skill in calculating 
the odds. 

Talk to other radiologists whether you 
know them or not. Trust them. Disregard 
the loose talk you’ve heard about competi- 
tion. You are in a growing specialty; have 
confidence in it and in yourself. With very 
few exceptions you will find your colleagues 
frank, hospitable and anxious to help you. 
You may even be as touched as I was to 
find the wife of one of them among my first 
patients. 

Before choosing an office location, it is 
worthwhile keeping four physical consid- 
erations in mind: (1) Is there sufficient 
parking space close by? (2) Is there con- 
venient bus or streetcar service? (3) Will 
your home and office be close enough to 
each other to allow you to do emergency 
work at any hour? (4) Are you close to 
other doctors? In spite of the proverb you 
will do well to keep your better mousetrap 
out of the wilderness. 

My own geography is summarized in 
Table 1. I work in a middle-class to well-to- 
do suburban, residential city ward with a 
population of about 115,000.° It is growing 
slowly. Most of my patients live in the 
northern half of the ward in an area of 
roughly 5 square miles. There are two 
hospitals not far away, several convalescent 
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homes and about 228 doctors, most of 
whom are specialists. During the year be. 
fore I entered practice there were 8 radiolo- 
gists in the district. The 6 in hospital prac. 
tice reported a total of about 36,000 ex. 
aminations annually.’ 

One must decide very early whether to 
buy, rent, convert or build. Each plan has 
its advantages, but in choosing you will be 
influenced chiefly by the amount of cash at 
your disposal. Right at the start you must 
pluck one crucial figure out of the crystal 
ball: how many patients do you expect to 
take care of every day? Not the smallest 
number; the greatest. This is a good time 
to use a little hope. Try not to skimp, for 
most radiologists are clamoring for more 
room. The most expensive way of doing the 
job is peacemeal; the cheapest is the bold- 
est. Groover, a pioneer in the economics of 
radiology, pointed out that “a radiologist 
is more likely to reach the peak of his earn- 
ing capacity after 15 years of practice than 
he is before.”® Take comfort from this at 
the beginning. If the rooms seem draughty 
just think how crowded they will be in only 
fifteen years! 

How much space will you need? Accord- 
ing to some estimates you can get by with 
a minimum of 50 square feet per patient 
per day, but this is probably not enough, 
and 100 square feet is a more reasonable fig- 
ure.’ In Philadelphia the annual rent of air- 
conditioned space runs from $4.00-$5.00 
per square foot. A bit less in the suburbs. It 
thus follows that if you expect 10 patients 
a day you must expect to pay an annual 
rental of between three and four thousand 
dollars. 

If you can afford the initial cost, the 
ideal way of creating your office is to build 
it. The cost of doing this in Philadelphia is 
between $18.00 and $22.50 per square foot. 
Mine, which is air-conditioned, cost $21.00 
per square foot, including the purchase and 
installation of lead sheathing for the walls. 
When the cost is spread over twenty years, 
it is probably no more expensive to build 
than to rent, and it is a great deal more 
satisfactory. 
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Consider these questions in your office 
plan: 


1. How many steps will the patient 
with the pinned hip have to climb to get 
into your office? 

2. Can a wheelchair or ambulance lit- 
ter travel from the front door to your ex- 
amining room? 

3. Can you and your secretary tele- 
phone in privacy? 

4. Is there more than one toilet? A 
radiologist in New York had but one. 
On a certain morning he found the door 
bolted and was soon afterwards seen es- 
corting his patient, a maharajah, up two 
flights of stairs and through a colleague’s 
waiting room, dragging an enema tube 
and quivering white line of barium. 

5. Where will your patients sit during 
a long examination? Have you provided 
any space out of a draught, with enough 
light to read by and sufficient privacy to 
keep the victim’s gartered calves out of 
the eye of every mailman, salesman, ele- 
vator operator or trash collector who 
happens by? 

6. What color are your walls? When I 
asked an artist how he gave his can- 
vasses a quality of the most hopeless de- 
spair he said, “I use glacial shades of 
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blue and green commonly found on the 
walls of orphanages, hospitals and doc- 
tor’s offices.” Light shades of yellow, 
peach and beige are cheerful, and a pink 
light bulb in the dressing room adds 
grams to your patient’s hemoglobin. 


Equipment is expensive. In Table 11 I 
have listed its approximate cost in 1958 in 
Philadelphia. I am indebted for these fig- 
ures to the local representatives of Picker, 
General Electric, Standard (Franklin) and 
Westinghouse Companies. The estimates 
apply to the cost of purchase and installa- 
tion of heavy or medium weight apparatus. 
I emphasize that the figures are exceed- 
ingly rough. They do not always apply to 
exactly comparable quality of machinery, 
and any company may be willing, for rea- 
sons of its own, to vary its prices or terms 
to suit a particular individual. The rates, 
then, are intended only to give a range of 
cost. In Table 1 the letters A, B, C and D 
do not necessarily relate to the companies 
in the order listed above. 

The estimates cover the following equip- 
ment: (1) a 200 milliampere fluoroscopy- 
roentgenography unit complete with motor- 
driven table, cables, control panel, two 
tubes and a reciprocating grid; (2) essential 
darkroom and _ roentgenographic acces- 


TABLE Il 


ESTIMATE FOR THE COST OF TECHNICAL EQUIPMENT FOR A RADIOLOGY OFFICE 
IN PHILADELPHIA IN 1958 


Company A 


Company B 


Company C Company D 


Diagnostic $13,400 $11,650 $12,750 $11,250 
Darkroom and Accessories 1,550 1,000 2,000 1,500 
Therapy 16,064* 13, 12,114T g ,coof 
Tax (3 per cent) 930 785 806 652 
Total 30,923 26,935 27,670 22,403 
Optional 
300 ma. I ,200 1,800 I ,000 1,400 
Impulse timer 1,000 1,100 600 
Spot photo timer 810 726 1,150 1,100 
Body section 1,300 


* 250 kv. peak. 
t 220 kv. peak. 
All prices refer to cash payment. 


1,225 


Protection: Impossible to estimate until exact location is established. Sheet lead sells for 30¢/Ib. If 1/16” thick will weigh 4 lb./sq. ft.; 
if,” thick will weigh 8 Ib./sq. ft. In diagnostic room must extend up 7 ft. from floor; to ceiling in therapy room. One rule of thumb: 
take total cost of lead, multiply by 2 (non-union) or 2} (union), and the sum of these figures will give the approximate cost of 
purchase and installation of lead. 
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Tas_e III 
TERMS OF PURCHASE OF TECHNICAL EQUIPMENT OBSERVED BY FOUR COMPANIES 
Discount for Per Cent Months to — 
Cash Down Pay wre 
Company A fe) 20 36 2} per cent per month. Minimum: 
24 months. Covers all equipment 
Company B fe) 20 36 2} per cent per month. Covers all 
but darkroom 
Company C ° 20 36 None 
Company D ° 20 


Carrying charge: § per cent. 


sories; (3) therapy equipment with a po- 
tential of between 220 and 250 kv. peak, 
cones and treatment couch of simple de- 
sign; (4) some idea of the cost of protection, 
the range of which varies enormously. 

The total cost lies between $22,000 and 
$31,000. The average is about $27,000. No 
fancy gadgets are included. There is a con- 
siderable range in the cost of therapy ma- 
chines if one prefers 250 rather than 220 
kv. peak. Constant potential adds from 
5,000 to 7,000 dollars to the therapy bill. 

A 200 milliampere diagnostic unit was 
specified, since there is reason to hope that 
with faster film and screens and more sensi- 
tive developing solutions a generator such 
as this would suffice for most office pro- 
cedures. A 300 milliampere installation 
would be more flexible and perhaps more 
economical in the end for it would not be in 
constant use at its peak rating. 

In Table 1m are listed the terms of pur- 
chase. The usual contract calls for an initial 
down payment of 20 per cent and the bal- 
ance to be paid in three years. This is not 
long, but it’s unanimous! As a rule all 
equipment except glassware is guaranteed 
for six months. 

Whatever else it may be, radiology is one 
long exercise in economics, and not a day 
passes when one does not face the problem 
of costs. These can readily be analyzed and 
set forth in neat columns, but it is risky to 
compare one man’s figures with another’s 


36 2} per cent per month 


as accounting is an uncommonly private 
and devious form of cunning. 

With this warning I invite you to con- 
sider my earnings and expenses during 
1957, the first full, calendar year I was in 
office practice. These are indicated graph- 
ically in Figure 1. The open block repre- 
sents my total, earned income in that one 
year. The block of solid black beside it 
represents my total operating cost for the 
same year—equal to 54.4 per cent of 
earned income. Above operating costs is 
indicated depreciation calculated, in this 
instance, at the most rapid rate allowed— 
10 per cent annually on equipment and 5 


DEP 


IN 


Fic. 1. Comparison of income and expenses during 
first calendar year of office practice. The open 
block labelled “IN” represents the entire earned 
income. The block of solid black labelled “OUT” 
represents total operating cost. Above this an 
open block labelled “DEP.” represents deprecia- 
ation calculated at the most rapid rate permitted. 
The sum of the operating costs and depreciation 
equals 75 per cent of earned income. 
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per cent annually on the building. During 
that year the sum of operating cost and de- 
preciation amounted to 75 per cent of 
earned income. 

It is convenient to divide operating costs 
into two groups: the fixed and the variable. 
Fixed costs include all expenses necessary 
to keep an office open—rent, interest on 
loan, wages and utilities. They are influ- 
enced to some degree by the season, but 
when charted rather tend to follow the 
gradual slope of inflation. 

Variable costs are determined by the vol- 
ume of practice. As the number of patients 
increases so does the amount of linen, writ- 
ing paper and barium used. The total over- 
head is the sum of these two fractions plus 
amortization or depreciation. 

In Table tv are listed, in terms of per- 
centages, the components of my own op- 
erating costs in 1957. Depreciation stands 


TaB_e IV 


OPERATING COSTS DURING FIRST YEAR OF PRACTICE, 
EXPRESSED AS PERCENTAGES OF THE WHOLE 


Per 
Cent 
Fixed Expenses 
Depreciation 27.71 
Salary 18.41 
Interest on loan 8.26 
Utilities 7.68 
Taxes (state and local) 4.73 
Cleaning 4-26 
Insurance 2.96 
Miscellaneous 2.81 
Automobile 
Accountant 
Drugs 
Magazines, etc. 
Medical societies and 
medical journals 
78.39 per cent 
Variable Expenses 
Films and chemicals 17.31 
Laundry 2.64 
Stationery 1.30 
Delivery charges 36 


21.61 


100.00 per cent 
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TaBLe V 
SAMPLE OF MISCELLANEOUS 
COSTS TO CONSIDER 
Taxes Insurance 

. Federal income 1. Malpractice 

. State personal property 2. Fire 

. City net profits 3. Compensation 


. Social security 

. Unemployment compensation 
Mercantile license 

. Mercantile tax 

. School tax 

. Real estate tax 

Parking lot tax 

. Narcotics license 

. Physician’s registration 

. Sales tax 


4. Liability 


Other Expenses 


Item Cost 

Film 

18 X1oinch $ 

I 10X12inch 3 

1 14X14 inch 

1 14X17 inch 
Laundry 

1 hand towel $ .06 

1 sheet .20 

1 pillow-case 

I patient gown oF 
Solution 

10 gal. developer $ 8.49 

25 gal. fixing solution 17.87 
Stationery and postage 

For 1 patient oe 


Grape juice 
Toflavor1 barium meal $  .07 


at the top only because I have chosen to 
calculate it that way. Next comes wages, 
and so on. Major expenses, such as films 
and chemicals (17 cents out of every dollar 
spent) come as no surprise. These, as well 
as a few sample, miscellaneous costs, are 
listed in Table v—the matter of taxes, for 
example, and what one must spend to fill a 
10 gallon developing tank, or rent a clean 
pillow case, or flavor a cup of barium to 
the point where you would not mind too 
much swallowing it yourself. Certain small, 
constant economies will save a great deal 
of money through the years—the use of 
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DOLLARS 


PATIENTS 


Fic. 2. Relationship of patient volume to operating 
costs. The section in solid black represents fixed 
operating costs. The vertical grid above it indi- 
cates variable operating costs which increase with 
growth of practice. The broken, diagonal line 
represents the product of number of patients multi- 
plied by the average income per patient. The 
latter is a surprisingly constant figure month by 
month. 


14X14 inch film for chest roentgenography, 
for example. With care in positioning, the 
great majority of adult chests will fit on 
such a film at a target-film distance of 72 
inches. And you do not need a special cas- 
sette if you will slide the film into a 14X17 
inch cassette and just remember which end 
is which. 

Clearly, the awkward time is at the start 
when there is a high overhead and no pa- 
tients. For days you will sit around getting 
the feel of your waiting room, and you may 
wonder if the telephone line has been cut. 
You may discover, as I did, that this isa 
perfect opportunity to learn to play “On- 
ward Christian Soldiers” and “The Wear- 
ing of the Green” on a small accordion. 
Eventually, a few patients will begin to 
trickle in, most of them out of curiosity. 
One lady confessed to me that she would 
have come in much sooner if she had not 
been so afraid of the fall-out in my therapy 
room. With these early, welcome, charter 
subscribers you will be in business, and run- 
ning it for yourself. 

The relationship of patient volume to op- 
erating cost is an interesting one, and has 
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been shown graphically in Figure 2. Fixed 
costs are represented in solid black, with 
step-like increases which result when addi- 
tional wages are paid out to new employees, 
The vertical grid represents variable costs 
as they increase with patient volume and 
ride on top of the fixed steps in the manner 
indicated. 

The broken line indicates the product of 
number of patients multiplied by the aver- 
age income per patient. This is a curiously 
constant figure, varying so little from 
month to month that I think it is safe to 
multiply it times any hypothetical number 
to project a rising line. The line begins at 
zero, eventually passes the cost of overhead 
and soars into infinite space. The distance 
between the broken line and the top of the 
grid represents profit. There are no absolute 
values indicated in Figure 2 because they 
are irrelevant. The point is this: as in any 
other business, profit rapidly increases with 
volume of work once a certain threshold 
(operating cost) has been passed. 

Here is an example. During my second 
year of practice I saw 23 per cent more pa- 
tients than in the first year. My expenses 
remained almost unchanged—actually they 
were 6 per cent less. But with an increase of 
only 23 per cent in patient visits my profit 
increased by 129 per cent. 

What are your chief assets in office prac- 
tice, especially in the beginning when you 
need them-most? The greatest, and the 
sum of all others if you will be alert enough 
to exploit it, is flexibility. It is a compli- 
cated force made up of simplicity, speed 
and a constant awareness of the needs of 
the patient. Within the limits of your own 
conscience and desire for accuracy, you 
need consider only two people: the patient 
and the referring doctor. No one else mat- 
ters. You have time. Time enough to be 
thorough; time to listen; to look up a refer- 
ence; to examine every wet film before the 
patient dresses and thus reduce virtually 
to zero the embarrassing number of recalls 
that plague a busy department. After 4 
little practice with your appointment book 
you learn to space patients so that no one 
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need wait—people object more to waiting 
than to the size of their bills. Being inde- 
pendent of a fixed routine you find it possi- 
ble to do a gastrointestinal series at 9:00 
p.M. or an intravenous urography at 11:00 
in the morning. You accommodate the pa- 
tient mow. You may be surprised how 
quickly he responds. 

Here is a paradox: when you have time 
you can make haste. There are so few dis- 
tractions. Take the matter of reports. There 
are few things more perishable than a radi- 
ologist’s report. It spoils quicker than fish. 
It keeps poorly on a table, embedded in 
wax, in a basket or even scratched on a pad 
as a wet reading. Most referring doctors 
will take your reports just about as seri- 
ously as you do, but it is the final, written, 
signed report that counts, and the examina- 
tion is not truly over until this is in his 
hands. The burden of delivery is yours. 

Figure 3 is a photograph of a good friend 
and loyal ally. He thrives on responsibility, 
and he has a cousin in every community if 
you will only look for him. Dick is a career 
messenger and delivery boy for a local drug 
store. Within four hours of any roentgen- 
ologic examination, he will deliver the 
roentgenograms and report to any doctor 
within a radius of 1 mile of my office fora 
flat fee of 25 cents an envelope. My wife 
and I, being poor bicyclists, deliver reports 
by automobile to any point within 5 miles 
on the day of examination. Every penny 
spent on this service is amply repaid. 

In an office, with so few people to please, 
you can keep things simple. No forms in 
triplicate, budget committees, board of 
managers and tempests of departmental 
rivalry. When you need a rubber band, you 
just buy one. And there are so many won- 
derful things you don’t need. You don’t 
need a dictaphone. When reports are writ- 
ten in longhand and copied on a typewriter, 
they become marvels of brevity and con- 
ciseness. You don’t need a secretary, 
though a good one soon pays for herself. If 
you have a secretary, you don’t need a 
technician as long as your weekly case load 
1s below 45. Many patients will be en- 


The Joy and Cost of Office Radiology 1037 


Fic. 3. Dick. 


chanted to learn that you know how to 
turn on the machine, put them in position, 
push the button and develop the film your- 
self. Is not this the laying on of hands? 
Why should we shrink from it? It is this 
quality of total responsibility—the will- 
ingness and ability to play every instru- 
ment in the band and conduct as well— 
that is the greatest joy in office practice. It 
is called craftsmanship. It is among our 
most ancient and satisfying impulses, for 
it sets us free. 

Individual care can include comfort for 
the patient, and it is not expensive. It is a 
matter of soap, clean pillow cases, courtesy 
and ventilation. When a patient has 
wrestled through the night with 2 ounces of 
castor oil and arrives hungry and hostile at 
your examining table at 8:00 A.M., it costs 
very little to give him a piece of toast, cup 
of coffee and a boiled egg after urography. 
You need a toaster, a percolator, a hot 
plate and a window to let the smell out. 
Your secretary can do it. Your patient will 
never forget it. 

It is as well to plan a traffic pattern be- 
fore crowding becomes a problem, for pa- 
tients appreciate conduct through an ex- 
amination with as much privacy and as 
little backtracking as possible. A good flow 
plan begins with a good floor plan. It is 
closely related to your appointment book, 
telephone, therapy transformer and the 
thermostat on your darkroom tanks. All 
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DRESS! RESSING 
ROOM wc wc ROOM 
FURNACE 
MEN‘S WOMEN’S THERAPY 
LOUNGE LOUNGE 
| 
W.C. 

1 SECRETARY RADIOLOGIST DARKROOM RADIOGRAPHY 


WAITING ROOM 


Fic. 4. Floor and traffic plan of an office. The slender, curved line indicates the path of a woman 
patient entering for a relatively simple examination. 


of these must mesh, but the plan can be no 
better than your secretary. A good one 
must have the instincts of a traffic officer, 
an ability to shepherd through with tact 
not only the late patient but what is some- 
times more exasperating, the anxious, early 
patient. 

My own plan is illustrated in Figure 4. 
The waiting room is reserved for clothed 
patients waiting to register or already 
through their examination. The secretary’s 
cubicle was designed with glass on two sides 
above waist level, which permits her to see 
everyone who comes in the front door. All 
space between the front door and the dress- 
ing room is under her control, and I try to 
stay out of it. Between dressing room and 
roentgenography or the therapy machine is 
my territory. It simplifies our jobs to have 
these boundaries clearly defined. 

About 8 per cent of my work is done at 
night. This is not a high figure, but it is an 
important one. Many patients can come at 
no other time, and as most of the doctors 


in my community have evening office hours 
I try to synchronize my own with theirs. 
More than once in the evening an emer- 
gency patient has opened a long, beautiful 
friendship between another doctor and 
myself. 

One warning may not be amiss: you can- 
not go it dlone in an office, even with a 
partner. No matter how busy you are, if 
you are isolated from teaching and from 
hospital contacts you will stagnate in days. 
A radiologist can do nothing in an office 
that cannot be done in a hospital, but a 
vast amount of exciting work is done every 
day in hospitals that cannot be done in an 
office. Arteriography, for example, and ex- 
perimental methods of diagnosis and ther- 
apy. You must have a hospital affiliation 
—an honorary one will do—not for the 
sake of your pocketbook but for the sake of 
your soul. You need the stimulus of other 
minds and the discipline of contrary views. 
One of the real costs of office practice is an 
occasional, overwhelming sense of isola- 
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tion. This can only be relieved by com- 
munion with other doctors and a willing- 
ness to follow every patient to operation or 
autopsy. Look to the hospital for your con- 
sultants who will save you many errors in 
judgment, especially with therapy pa- 
tients. 

What do you get out of it? What are the 
rewards, the joys, if you please? 

To speak first of money, when you first 
begin you can expect to run in the red, at 
least for a time. In my first month of prac- 
tice I lost $880. In my second, $440. In my 
third, $169. Since then I have made money 
each month—enough to pay back a good 
part of my debt to the bank and to keep a 
few dollars. I am keeping more every 
month. 

During my first year I did between one 
and two thousand examinations and treat- 
ments. The distribution of my work is 
shown on Table vi. Chest, bone and joint 
examinations made up the major fractions, 
and the digestive tract added a bit more. 
In Table v my figures are listed beside 
those of Donaldson’s’ series of almost half 
a million to show how constant the propor- 
tion can be. 

About 55 per cent of the visits to my 
office were made by women, 35 per cent by 
men and Io per cent by children. Each of 
them picked me, or were referred to me out 
of free choice. They are my patients in the 
flesh, not as film images, and each of them 
knows my name. This is one of the great 
satisfactions of office practice. 

Therapy represented only 16 per cent of 
my work load, though it demanded more 
of my time than this figure would indicate. 
I was reluctant, at first, to invest a consid- 
erable sum in a machine whose capacity to 
cure | honestly doubted. But I have never 
regretted my decision to put in a therapy 
machine. Most of my patients were treated 
for benign disease. It is still too soon to 
know what help, if any, I was able to give 
those with cancer. But I have learned that 
in the palliative treatment of cancer, as so 
much of it is, the quality of compassion is 
no less important than the quality of the 
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VI 


DISTRIBUTION OF WORK IN ONE YEAR; COMPARISON OF 
A SHORT SERIES WITH A LONG ONE 


Office 


Donaldson* 
Per Cent Per Cent 

Bone and Joint 39.2 33.2 
Chest 33-85 
Gastrointestinal, Esophageal 

and Gallbladder 19.5 17.78 
Genitourinary 2.3 5.65 
Skull and Miscellaneous 7.9 9-44 
Therapy 15.9 16.2 


* Based on 496,403 examinations. 


beam. One’s relationship with patients in 
the late stages of their disease is a pecul- 
iarly warm and intimate one. In such a 
situation a doctor can learn so much of 
courage and tenacity that he often gets as 
much as he gives, and in the mere acts of 
listening, touching and trying to under- 
stand he can wonderfully reinforce his 
machine. 

There are few published statistics about 
the source of patients referred to a radiolo- 
gist’s office. These must vary so much that 
perhaps no figures are of a great deal of 
value, but mine are listed in Table vu to 
satisfy the curious. General practitioners 
and internists were the greatest source ot 
referral, sending almost 74 per cent of my 
patients. Surgeons sent relatively few, less 
than 3 per cent. An appreciable number, 
3.4 per cent, (and this group has steadily 


Taste VII 


SOURCE OF PATIENT REFERRAL DURING FIRST 
YEAR OF PRACTICE 


Internists and General Practitioners 73.6% 
All Others 

Orthopedists 9. 

Pediatricians 

Otolaryngologists 

Self-referred 

Urologists 

Ophthalmologists 

Obstetricians and Gynecologists 
Osteopaths 


26.4 
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increased), would telephone and say, “Dr. 
Smith wants me to have a chest film, and 
he doesn’t mind if I come to you.”’ It is well 
to hold these self-referred patients in par- 
ticular respect. As a rule they are loyal and 
militant supporters, and from almost every 
one of them will come another patient or, 
better yet, another doctor. Most patients 
are referred by doctors, but a surprising 
number of doctors are referred by patients. 

Dr. Smith may approve of your service, 
or he may be indifferent to it. He has his 
own tastes, standards and prejudices, and 
you must remember that he does not owe 
you a living. Quite likely he will prefer the 
convenience of a hospital department where 
he can make rounds with his films as he 
would with his patients, in familiar and 
sympathetic surroundings. This system 
has much to recommend it, and it resists 
change. But if you give Dr. Smith prompt 
and accurate service, and if you give his 
patient courteous, efficient and personal 
care, he cannot always ignore you. 

Try not to take for granted one of the 
most important people in the whole plan— 
the radiologist’s wife. If she believes in 
what you are trying to do you will never 
fail. You will find her the constant, elusive 
force, appearing on none of your charts but 
influencing them all. Worth rubies. 

“What about Blue Cross?” It is impossi- 
ble to avoid this question, for it is part of a 
growing concept of prepaid insurance that 
is affecting every branch of medical prac- 
tice. In Philadelphia during the past eighteen 
months “‘Blue Cross’”’ has become a shock 
phrase, and its mere mention has thrown 
some of our most equable citizens into 
livid indignation or stunned silence. As my 
office was being built I was warned by one 
of our most informed radiologists that Blue 
Cross would have my scalp in no time. Ap- 
parently I was being watched. 

I need not trouble you with my own 
opinion of this most involved problem ex- 
cept to point out that I have not been 
scalped. Undoubtedly I have lost patients 
who were admitted to hospitals for diag- 
nostic purposes. There are signs that such 
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unnecessary hospitalizations are to be con. 
trolled, or at least reduced, and I believe 
the radiologist in office practice will gain 
considerably from these measures. In July 
of this year Philadelphia Blue Cross of. 
fered, in connection with a rate and benefit 
increase authorized by the State Insurance 
Commissioner, both the standard contract 
and a new Co-pay contract. The latter 
closely resembles the Blue Cross-Blue 
Shield Master Steel Plan which has been in 
operation in certain industrial centers for 
about two years. Each Blue Cross Co-pay 
contract carries a Blue Shield rider under 
the terms of which each subscriber is per- 
mitted $75 worth of diagnostic radiology 
each year. There is a $5 deductible clause. 
The program has been in effect only a 
short time and is by no means ideal, yet it 
does give the ambulatory patient, early in 
his illness, the choice of diagnostic radio- 
logic service either in the doctor’s office or 
in the out-patient department of the 
hospital. This is a promising beginning 
which should reduce unnecessary hospital- 
ization and direct the ambulatory patient 
back to the doctor’s office. 

When I review my title and read over 
what I have written I find that I have said 
far more about cost than joy. Costs, being 
material, are easy to analyze and tabulate. 
But anyone who tries this work will dis- 
cover, on the first day, all that makes the 
costs worthwhile: the exciting combination 
of medical, artistic and business disciplines 
that radiology so uniquely offers. He cannot 
avoid the warmth of close relationship 
with people in need of help. He is responsi- 
ble. Of course he will run risks—who 
doesn’t? He may remember what Thoreau 
said, ‘““A man sits as many risks as he 
runs.’ But when life is so short, why sit? 
Why not run? 


39 East Chestnut Hill Avenue 
Philadelphia 18, Pennsylvania 
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ADDRESS OF WELCOME* 


By MAJOR GENERAL JAMES P. COONEY, MC 
Deputy Surgeon General, United States Army 
WASHINGTON, D. 


Doctor Scott, Members of the American 
Roentgen Ray Society, and Guests: 


It is my privilege and very great pleasure 
to welcome you to this meeting. I hope that 
your visit here in Washington will be both 
pleasant and profitable. | know that this 
meeting will be a most productive one. 

Many nice things have happened to me 
during my life, and the invitation to give 
you this address of welcome is one of the 
nicest. This is another indication of the 
splendid relationship which exists between 
civilian and military radiology. It has al- 
ways been thus, and I am sure it will con- 
tinue to be so. 

For the benefit of some of the younger 
generation who are perhaps not too well 
acquainted with the history of Army radiol- 
ogy, I have perused some of the literature 
in the Reference Library of the Office of 
The Surgeon General and excerpted the 
following certain items of historical in- 
terest. 

Edgar E. Hume:' The Spanish American 
War began soon after the discovery of 
roentgen rays by Wilhelm Conrad Réntgen. 
Army medical officers became immediately 
interested in this new discovery and Sur- 
geon General Sternberg gave his enthusias- 
tic support to the use of roentgenologic 
equipment in the field and in the hospital. 
For the first time there was a practical 
opportunity for the use of roentgen rays in 
locating bullets and other missiles in the 


body. 


Hume, Epear E. Victories of Army Medicine. 


The first medical officer in the Army to 
die as a result of exposure to roentgen rays 
was Col. Eugene Garland Northington 
(1880-1933). The following tribute was 
given by Brig. Gen. Edward L. Munson, 
U. S. Army, Ret. 


A generation ago, when the roentgen ray was a 
recent discovery, Dr. Eugene G. Northington of 
the Army Medical Corps was one of the early 
pioneers in its study as to its applicability to suf- 
fering humanity. Little was then known as to the 
possible benefits of this roentgen ray. Perhaps less 
was known as to its insidious dangers that re- 
sulted from inadequate protection—and to the 
latter Dr. Northington was one of the earliest vic- 
tims of the medical profession. 

More than twenty years ago, he and the writer 
served together. His hands, burned as if by fire, 
even then showed the development of cancerous 
nodules; which, to both of us as doctors, had only 
one significance—one ending. Yet he faced the 
future undaunted, without repining, and inter- 
ested only in that what was left to him of life 
should be turned to the advantage of others. 

While he was retired for disability in 1920, he 
sought for and received assignments to active duty 
in the teaching of the coming generation of young 
doctors in the Medical R.O.T.C., and in work 
with the recruiting service. Finally he could do no 
more, and about a year ago entered Letterman 
Hospital to wait for the end, setting a high stand- 
ard of cheerful unselfishness to other less grave 
cases. 

During a term of many years, Col. Northington 
underwent seventy-six surgical operations for the 
removal of successive cancerous growths. Fingers, 
hands and both arms were ultimately lost, and he 
became wholly dependent on the ministrations of 
others. Finally, growths extended through the 


* Presented at the Fifty-ninth Annual Meeting of the American Roentgen Ray Society, Washington, D. C., September 30-October 
3, 1958. 
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body, and surgery could do no more. 

The Army Medical Corps, and the medical pro- 
fession at large, may well be proud to have the 
name of Col. Northington on its rosters. A medical 
martyr—he was also the bravest of soldiers. 


There have been other martyrs in the 
pioneer work in military roentgenology who 
have contributed experience and knowledge 
in that specialty. Frederick Henry Baetjer 
(1874-1933), who volunteered for service 
in World War I despite already apparent 
roentgen-ray injuries, served as lecturer in 
military roentgenology at a special school 
established by the Medical Department 
for training diagnosticians and technicians. 

L. Middleditch:?? Eugene Wilson Cald- 
well was one of the first radiologists to join 
the Medical Reserve Corps. One of his final 
scientific contributions and his major war 
work, his second stereoscopic fluoroscope, 
was used by the Army overseas in World 
War I. He died in uniform but with the as- 
surance that the first of his apparatuses 
had been sent overseas. Two later famous 
roentgenologists, Mihran Krikor Kassabian 
(1870-1910) and William Carl Egelhoff 
(1872-1907), first came in contact with 
roentgen rays when serving as members of 
the Army Hospital Corps in the Spanish 
American War. Both may have developed 
their interest in radiology while serving 
with the Army. 

Fielding H. Garrison? Arthur Carlisle 
Christie, another well-known Army radiol- 
ogist, learned this specialty as a Medical 
Corps officer in the Regular Army. He re- 
signed in 1916 but returned to active duty 
in World War I. He was placed in charge of 
the Division of Roentgenology. Of the 
value of the roentgenologic training re- 
ceived in the Army Schools he said, ‘‘Very 
many men who knew nothing at all of the 
value of x-ray work before the war, came 
back after the war, and appreciated the 
value of this work.” 

Arthur C. Christie:‘ In addition to the 


Mipptepirtcu, Livineston, Jr. A description of the Caldwell 
stereofluoroscope. AM. J. RoENTGENOL., 1918, 5, 547-553. 

5 Garrison, Fieipine H. An Introduction to the History of 
Medicine. W. B. Saunders Company, Philadelphia. 

4 Curistie, ArrHuR C. Our preparation for the x-ray work of 
the war. Am. J. RoENTGENOL., 1918, 5, 1-5. 
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military roentgenologists who gave 0 
much to this specialty, the Army has also 
pioneered in equipment and training. The 
equipment in the Spanish American War 
was meager though effective. It consisted 
of 17 units, 12 of which were coil-appara- 
tuses and 5 static machines. 

Before the entrance of the United States 
in World War I, plans had been made to 
insure an adequate number of men and 
supplies in roentgenology. At the call of 
the Council of National Defense, The 
American Roentgen Ray Society’s Com- 
mittee of Preparedness and the Surgeon 
General’s Office met. Some of the results 
of this collaboration were the establish- 
ment of special training schools in nine 
cities in the country and immediate in- 
vestigation into the possibilities of devising 
new equipment to meet the demands of 
war. 

Percy M. Ashburn: Prior to the war only 
the larger of the military hospitals had 
roentgenologic equipment which was fur- 
nished by the Supply Division. However, 
the use of the roentgen ray in diagnosis was 
so thoroughly established that it was ar- 
ranged to equip all hospitals with it. A 
separate Division of Roentgenology was 
established with Col. Arthur C. Christie, 
MG, in charge. 

The duties of the section were to train 
and furnish expert personnel to standardize 
equipment ‘and to advise on the purchase 
of material by the Supply Department. To 
secure sufficient trained personnel, training 
courses were established in cities, and, 
later, in the military training camps and 
the Army Medical School. Hundreds of of- 
ficers and technicians were trained. The 
radiologic service was very satisfactory and 
useful. War training in, and use of, roent- 
genology greatly extended its use, in the 
Army and out, after the war. Apparatus 
was examined and tested in New York and 
Washington. Factories were inspected and 
their capacities known before contracts 
were let. A standard table was designed and 
adopted, as well as a satisfactory portable 


5 AsHBuRN, Percy M. A History of the Medical Department 
of the United States Army. 
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apparatus. By the time of the armistice 
there had been shipped abroad 719 sets of 
radiologic apparatus. 

I will not attempt to discuss the many 
thousands who made contributions during 
World War II, as time prohibits, and it has 
been said many times that history should 
not be discussed in the presence of those 
who made the history. However, I am sure 
that you would all like to join me this morn- 
ing in saluting a wonderful friend, fine 
gentleman, comrade and soldier—Dr. Byrl 
R. Kirklin. I am sure he is reaping his just 
rewards. These men, and thousands of 
others, have given us a great heritage. We 
have gone a long way in radiology. Just 
how far have we gone? 

I would like at this time to read for you 
an extract from the Report of The Surgeon 
General, Army, dated 1897-1898. 

Capt. W. B. Banister, Assistant Sur- 
geon, Fort Crock, Nebraska, forwarded re- 
ports of a traumatism caused by exposure 
to the roentgen ray. The case is interesting 
because of the duration of the exposure 
and the extent of the resulting lesion. The 
first report is dated October 15, 1896, and 
describes the condition of the patient about 
a month after the “burn” was inflicted. The 
second or supplementary report was for- 
warded nearly six months later, April 6, 
1897. 

Capt. Banister’s Report: Captain W. was 
accidentally shot in the lumbar region to the right 
of the spinal column, the ball grooving the crest of 
the ilium. It ranged upward and inward and 
lodged probably in the neighborhood of the spinal 
column. Immediate paralysis from the waist down 
resulted. There was slight sensation in the left foot 
within an hour or two after the injury, and the 
patient was able to lift that foot within two or 
three weeks. In three weeks he began to have acute 
pain in the right leg, but could not move it, and 
was confined to bed for eleven weeks. At the end of 
4 year he could walk with the aid of a cane, and 
there has been steady improvement ever since. 
About sixteen months after the injury, the use of 
the left leg was not impaired, but there was some 
atrophy of the right thigh with paresis of the flexors 
supplied by the anterior crural nerve. With the aid 
of a cane he could walk fairly well and had diffi- 
culty only in ascending steps. The bullet pre- 
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sumably plowed its way through the dense lumbar 
fascia and muscles until arrested in its course by 
the spinal column, and its impact caused suffi- 
cient hemorrhage either in the cord or its mem- 
branes to temporarily interfere with the functions 
of the nerves given off below the point of compres- 
sion. The case had been improving steadily for a 
year, and there was, therefore, no good surgical 
reason for attempting the removal of the bullet. 
While in Chicago he had three exposures to the 
“X-rays” of one and a half hours each, making 
four and a half hours in all that the tissues of the 
skin were subjected to their action. As far as 
locating the bullet was concerned, the result was 
negative. Some redness of the skin resulted, but 
not sufficient to cause any inconvenience. We may 
conclude, therefore, that integument can stand an 
exposure of four hours, divided between two suc- 
cessive days, without material damage. Later the 
patient underwent further exposures, which were 
as follows: 


Average 
No. of Total 
Date Exposures Length of Exposures 
Each P 
Hours Hours 
September 9 3 13 43 
September 10 2 mn 23 
September 11 2 3 
September 12 I 
Total 
Previously administered 4) 
16.20 


There was no result so far as locating the bullet 
was concerned, but there were other results that left 
the patient a sadder and wiser man. The skin 
began to show the action of the X-rays and the in- 
flammation extended each day during the ex- 
posure. The vacuum tube, during the exposure, 
was held a little below and to the right of the 
umbilicus. In that situation the epidermis had 
been destroyed for a space of about one-half the 
size of a man’s hand exposing the red inflamed 
and hyperesthetic cutis vera, from which the out- 
pouring of serum was very profuse. A red blush 
extended from the center in every direction but 
principally to the right of the median line and 
from below upward. The death of the epidermis 
rapidly extended and large blisters formed beneath 
it such as occur in scalds. In a few days the de- 
nuded surface measured 8 by 15 inches, rec- 
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tangular in shape, the largest diameter being from 
above downward. The superficial layer of the cutis 
vera was thrown off, leaving a raw, bleeding sur- 
face, and the quantity of serum (with some pus) 
that exudes is astonishing. The lesion extends 
upon the thorax to the level of the right nipple. The 
patient has been confined to the bed for a month 
and the denuded surface ts so hy peresthetic that he 
could not stand the application of the gauze and 
absorbent cotton dressing, and it was necessary to 
cover the surface with perforated gutta-percha 
tissue. No drying or astringent powders seem to 
have any effect in checking the outpour of serum, 
which is quite an annoyance to the patient. His 
beard is naturally dark brown in color, but since 
the prolonged exposure to the X-rays no beard at 
all has grown on the chin where formerly a goatee 
flourished, and the rest of the beard on the right 
side which was in the line of the ray has turned 
white or light yellow. The integument of the chin 
was reddened, but the epidermis was not de- 
stroyed. During the exposure the patient sat with 
the right hand grasping the rounded end of the arm 
of a chair. It can readily be seen by trial that if one 
grasps with the right hand the arm of a chair in a 
natural pose, that the dorsal surface of the fingers 
turn outward and forward while the dorsal surface 
of the last phalanx of the thumb turns forward and 
inward, and in that position would be impinged 
upon by the X-rays at a right angle; at least that 
is the only explanation of the fact that the integu- 
ment over the dorsal aspect of the last phalanx of 
the thumb was reddened, and it seems quite likely 
that the nail will be lost. It would seem that the 
rays impinging upon the tegumentary surface at 
very acute angles produce no irritating effect, for 
the curved lateral aspect of the abdomen which 
must have been impinged upon by the rays showed 
no sign of irritation, while the thumb, which was 
further removed from the focus of irritation, was 
affected. 
The intensity of the irritation seemed to be in 
proportion to the approximation to a right angle 
t which the rays impinged upon the tegumentary 
surface. In that respect the roentgen rays seem to 
resemble heat rays. As the X-rays pass through the 
body, it is strange that no irritating effect is pro- 
duced upon the peritoneum, a much more delicate 
membrane than the skin. This fact would lead me 
to believe that the inflammation of the skin result- 
ing from the X-ray is due to the action of the X- 
ray on the terminal nerve filaments in the skin, 
probably the vaso-motor nerves, as the structure 
that receives the full intensity of the rays is the only 
one affected. It is therefore a change in the nu- 


Editorials 


DEcEMBER, 1958 


trition of the tissues. The patient wore a light. 
weight undershirt during the exposures and felt no 
heat or pain during the passage of the rays through 
the skin. This absence of apparent effect might in 
itself be a source of danger in using the X-rays 
about the face, as it can readily be seen that it 
might so seriously inflame the delicate conjunctiva 
as to even imperil the integrity of the cornea, 
Again, it might cause the permanent loss of eye. 
brows and eyelashes and thus disfigure the pa- 
tient. On the other hand, the X-ray might with 
great advantage be used to. remove hairy growths 
for a cosmetic effect, and with a good prospect of 
the hair not returning. (Capt. Banister was a 
very astute man.) 

Supplementary Report: J the report on 4 
lesion resulting from the use of the X-ray in the 
case of Captain W., written October 15, 1896, 
some erroneous conclusions were reached which 
further observation of the case enables me to cor- 
rect. My excuse for submitting a further report on 
this case, covering a period of six months and up 
to the time the patient passed from under my ob- 
servation, is my desire to place on record a case 
of X-ray burn which has no parallel in medical 
literature up to date, either in the length of ex- 
posure (sixteen hours, twenty minutes) or in the 
extent (15 by 8 inches) and intensity of the result. 
ing lesion. It must prove of interest as illustrative 
of the effect of the X-ray when pushed to extremes, 
as no exposures of such length will probably occur 
again. In a recent letter from a surgeon in charge 
of an X-ray laboratory in Chicago, he informed 
me that they made exposures now of only ten min- 
utes’ duration. In my first report I made the prog- 
nosis that the lesion would heal in two months, a 
prognosis based on similar lesions, such as super- 
ficial burns, etc. In this opinion I was in error, 
as further experience demonstrated to me that 
there are no similar lesions, and any prognosis 
based on apparently similar precedents would 
necessarily be erroneous. At the end of six months 
the lesion has not healed, though the original ex- 
tent has been reduced from 15 by 8 inches to 8 
by 3 inches, and it will yet be many months before 
the patient will be cured. The beard, which I re- 
ported as having fallen out and showing no signs 
of returning, did return in about six weeks from 
date of injury, and was noticeably thicker and 
coarser than before. The hair on the thorax and 
abdomen, where healing has occurred, has not re- 
turned. The entire denuded surface was covered 
with a false membrane which in places was from4 
quarter to half an inch thick and thrown into folds. 
The central portion of the lesion presented an open 
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ulcer involving the entire thickness of the skin 
down to the superficial fascia. The most distressing 
feature of the case is the intense pain, which 
nothing but morphine will control, and which 
seems to have no relation to the extent of the lesion, 
as it is as intense now as it was four months 
ago, when the denuded surface was much larger. 
The use of morphine is much to be deprecated in a 
case of this character, where every nutritive func- 
tion and all emunctories should be at their maxt- 
mum of efficiency, but the pain is unbearable, and 
the patient can secure no rest without tt. The slow- 
ness with which this apparently superficial 
denudation heals is almost incredible. It must be 
in great part superficial, for nearly 100 square 
inches have healed without any cicatrix, but what 
remains must heal by cicatrization by reason of 
the depth of the ulceration. (And again | must 
state—Capt. Banister was a very observing, 
very astute man.) 


From an unsuccessful exposure of sixteen 
hours and twenty minutes to our present 
day roentgenography is a long way. And 
so I repeat, our heritage is a great one. It 
has meant that we have had the privilege 
of prolonging the lives of thousands upon 
thousands, of alleviating suffering of thou- 
sands upon thousands. Yet there are some 
today, so ill advised, that they would take 
this heritage away from us. And here I must 
chastise you. 

I think that you have been a bit negligent 
in your duties in protecting your heritage. 
I say this because during my stay here in 
Washington I have attended several con- 
ferences as a spectator, read of several in- 
vestigations in which the biological effect 
of ionizing radiation was the topic of dis- 
cussion. In almost every instance I noted 
that this subject was discussed—not by 
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radiologists—but by others, many of whom 
were not even physicians. I am of the opin- 
ion that when such an important subject as 
this is discussed, in an atmosphere of na- 
tional importance, radiologists should cer- 
tainly take an active part. I am sure that 
you are taking a more aggressive position in 
this matter at the present time, so I feel 
nothing more need be said. 

It is now my pleasure to inform you that 
The Surgeon General of the United States 
Army has assembled an Advisory Editorial 
Board on the History of Radiology in 
World War II. We have as Chairman of 
this Board Kenneth D. A. Allen, M.D., who 
has done so much for radiology in the past 
and, I am sure, will continue to do so in the 
future. Other members of the Board con- 
sist of myself, Col. Alfred A. deLorimier, 
MC, USA (Ret), who has made so many 
fine contributions to radiology, Col. John 
A. Isherwood, MC, dean of radiologists in 
the Army, Philip J. Hodes, M.D., Univer- 
sity of Pennsylvania, Charles W. Reavis, 
Chattanooga, Tennessee, and Col. J. B. 
Coates, MC, ex officio. 

We are all very pleased that the History 
of Radiology will be written. Unfortu- 
nately, this was not done following World 
War I. I hope by the time of your next an- 
nual meeting, or perhaps the meeting fol- 
lowing, that the volume on Radiology in 
World War II will have taken its place 
beside other volumes on Surgery, Ortho- 
pedic Surgery, Cold Injuries, etc. 

Again, it has been a great pleasure to 
welcome you and, as we old Southerners 
say, “It was so nice of you to come—you 
all hurry back and see us.”’ God bless you. 
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FIFTY-NINTH ANNUAL MEETING 
OF THE AMERICAN ROENTGEN RAY SOCIETY 


en Fifty-ninth Annual Meeting of the 
American Roentgen Ray Society was 
held at the Shoreham Hotel, Washington, 
D. C., September 29 through October 3, 
1958. 

From the Preliminary Program that was 
published in the July issue of the JourNaL, 
one could sense that the forthcoming meet- 
ing would be an excellent one. The Meet- 
ing exceeded all expectations, not only for 
the caliber of the Scientific Program itself, 
but also for the display of Scientific Ex- 
hibits, which equaled or were superior to 
any previous exhibits held at any of the 
Annual Meetings. The Technical Exhibits, 
too, have never been surpassed. 

The Program was arranged by President- 
Elect Barton R. Young and his Committee 
who were responsible for the striking suc- 
cess of the entire Meeting. 

The Scientific Session was _ formally 
opened on Tuesday morning with a call to 
order by President Wendell G. Scott. The 
Address of Welcome to the Society was 
given by Major General James P. Cooney, 
Deputy Surgeon General, Department of 
the United States Army. This address is 
published in full immediately preceding 
this account of the meeting. 

Following the Address of Welcome, 
President-Elect Barton R. Young, was in- 
stalled as President of the Society. Doctor 
Young was inducted into office by Presi- 
dent Wendell G. Scott and Doctor Wilbur 
Bailey, Chairman of the Executive Coun- 
cil. Doctor Young in his Inaugural Address 
The American Roentgen Ray Society: Its 
Previous, Present-Day and Future Impor- 
tance to Radiology and Medicine portrayed 
in a most vivid manner the unique role of 
the American Roentgen Ray Society in the 
history of Radiology and its contribution 
to Medicine in general. This splendid ad- 
dress is published as the leading article in 
this issue of the JouRNAL. 

President Young and his Program Com- 


mittee departed somewhat in arranging the 
program of this year’s Annual Meeting in 
that they scheduled two feature lectures, 
The first of these was delivered by Doctor 
Robert R. Newell following the Presidential 
Address. The second feature lecture was 
given by Doctor Ernest. E. Aegerter, Pro- 
fessor of Pathology, Temple University, 
Philadelphia, on Thursday morning. 

Doctor Newell discussed an aptly timed 
subject of extreme interest and import to 
all radiologists. It was entitled Common- 
Sense Evaluation of Radiation Exposure in 
Clinical Radiology. With Doctor Newell’s 
excellent background for such a subject, he 
gave a most informative presentation on a 
problem which is ever present in radiologic 
practice. The lecture is published in this 
issue of the JouRNAL and all of those who 
are concerned about radiation protection, 
and all should be, would profit considerably 
by reading Doctor Newell’s sound philos- 
ophy and thoughtful advice. 

Other papers followed dealing with radia- 
tion hazards—one of which was Radiation 
and the Community: A New Role for the 
Radiologist by Doctor George Tievsky. In 
his paper Dr. Tievsky presented a prac- 
tical plan for the development of a radia- 
tion controt program which he said may be 
divided into several areas. Such a program 
should first ascertain the existing pattern 
of radiation protective measures being em- 
ployed by the radiologist of the area. 
Among other things he emphasized the 
fact that “Unless leadership is shown by 
radiologists at a local level, it may come 
from sources which may put us (radiolo- 
gists) into a markedly subordinate posi- 
tion,” and he explained in detail how this 
situation might be avoided. 

Another important paper of the morning 
was given by Doctor Howard B. Latourette 
and Doctor Fred J. Hodges on the /ncidence 
of Neoplasia after Irradiation of Thymt 
Region. They reported on a series of over 
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S00 patients, mostly infants, who had been 
irradiated at the University Hospital in 
Ann Arbor from 1932 through 1940 for 
what was considered to be “thymic en- 
largement.” They discussed in detail this 
group of patients and the follow-up in over 
87 per cent of them in an attempt to ascer- 
tain the incidence of lymphoblastoma. 
Their results were most informative. They 
called attention to the fact that no patient 
in their group was known to have devel- 
oped carcinoma of the thyroid gland. 

A very imposing group of papers having 
to do with angiographic studies followed. 
The first of these entitled The Angiographic 
Study of Carotid Insufficiency and Cerebral 
Ischemia was given by Doctor Marvin M. 
Keirns and Doctor John E. Whiteleather, 
Memphis, Tennessee. This was a very in- 
structive study on one of the most difficult 
problems we have to deal with in medicine 
today. The second paper entitled Radiologic 
Aspects of Cerebral Angiography in Children 
was given by Doctor Juan M. Taveras and 
Doctor Charles M. Poser of New York City, 
and the third paper which comprised a dis- 
cussion on Roentgenographic Demonstration 
of the Tentorial Incisura: Signs of Cerebral 
Herniation through This Notch in Vertebral 
Angiograms was presented by Doctor H. 
F, Plaut of Dayton, Ohio. 

Among the papers on Tuesday morning 
was Roentgenologic Manifestations of Glioma 
of the Optic Nerve and Chiasm. This pres- 
entation by Doctor Colin B. Holman of 
Rochester, Minnesota proved most en- 
lightening. A paper dealing with Roent- 
genological Features of Meningeal Fibro- 
blastoma by Doctor Sidney P. Traub of 
Saskatoon, Canada, illustrated by numer- 
ous examples what may be learned from 
careful studies of the roentgenograms of 
the skull without additional specialized 
studies dealing with intracranial lesions. 

On Tuesday evening the Caldwell Lec- 
ture was delivered by Doctor Leo G. 
Rigler, Consultant in Radiology, Cedars of 
Lebanon Hospital; Visiting Professor of 
Radiology, University of California at Los 
Angeles; President, Radiological Society of 
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North America. Doctor Rigler was intro- 
duced by Doctor Harold O. Peterson, Pro- 
fessor of Radiology, University of Minne- 
sota, Minneapolis. Doctor Peterson gave a 
most entertaining and informative intro- 
duction of Doctor Rigler and his accom- 
plishments in the field of radiology and 
medicine. Doctor Rigler, who speaks with 
greatest authority on diseases of the lungs 
and their radiologic manifestations, chose 
as his subject Functional Roentgen Diag- 
nosis: Anatomical Image—Physiologic In- 
terpretation. He brought out many per- 
tinent points in discussing the various pul- 
monary processes and stressed the im- 
portance of proper evaluation of the nor- 
mal and abnormal physiologic manifesta- 
tions in the analysis of the roentgenograms 
of the lungs. 

Upon the completion of Doctor Rigler’s 
excellent address, President Young, with 
most appropriate and well chosen phrases, 
congratulated Doctor Rigler on his eminent 
work in medicine and radiology, and pre- 
sented to him the Caldwell Medal—one of 
the highest honors which is conferred by 
the American Roentgen Ray Society. 

On Wednesday morning, the Scientific 
Program continued with Doctor Eugene P. 
Pendergrass presiding. The first paper was 
given by Doctor Harold N. Margolin and 
his associates on [diopathic Unilateral Hy- 
perlucency of the Lung: A Roentgenologic 
Syndrome. This paper was of great value to 
all radiologists, since one has occasion to 
observe in his daily work abnormal radio- 
lucencies of the lobe of a lung, which may 
be caused by a variety of conditions. Doc- 
tor Margolin and his associates discussed 
such conditions as might bring about these 
changes and their roentgenographic mani- 
festations. 

The next paper was a presentation on 
Body Section Roentgenography in the Evalu- 
ation and Differentiation of Chronic Hyper- 
trophic Emphysema and Asthma by Doctor 
Robert G. Fraser and Doctor David V. 
Bates, Montreal, Canada. These authors 
showed a number of comparative cases as 
a foundation for their discussion of the 
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place of body section roentgenography in 
the evaluation of these diseases. They 
called attention to the importance of this 
method because of the technical simplicity 
of the examination, and they believe that 
such an additional study may find much 
practical application, particularly in those 
centers were detailed physiologic pulmo- 
nary studies are not readily available. 

A paper entitled The Importance of Chest 
Roentgenography in the Diagnosis of Pul- 
monary Embolism was given by Doctor 
George N. Stein and his associates from 
Philadelphia, Pennsylvania. Doctor Stein 
called special attention to the fact that the 
radiologist has a key role in the diagnosis 
of pulmonary embolism since there are no 
pathognomonic clinical or laboratory find- 
ings present. It is important, he pointed 
out, that the radiologist be familiar with 
the varied manifestations of this disease. 
He also stated that from 1955 to 1957, 
pulmonary embolism was the most com- 
mon disorder encountered in the lungs at 
the Graduate Hospital in Philadelphia. The 
paper was not only timely but instructive 
and gave in considerable detail the pitfalls 
in the diagnosis of this often seen clinical 
picture. 

Doctor B. Skinner and his associates 
from Montreal, Canada, discussed the Jn- 
vestigation of the Effects of Opaque Media 
on the Lungs, with Comparison of Barium 
Sulphate, Lipiodol and Dionosil. The paper 
was of particular interest because of the 
constant search for the proper opaque 
media for contrast studies in roentgenog- 
raphy. 

Doctor C. Allen Good and his associates, 
Rochester, Minnesota, gave an excellent 
paper dealing with diseases of the chest, en- 
titled Positive Roentgenograms Plus Positive 
Sputum Smears Do Not Always Equal Pul- 
monary Tuberculosis. This paper is of great 
importance, and upon its publication 
should be read by all radiologists and those 
interested in chest diseases. 

The group of papers dealing with dis- 
eases of the lungs was followed by equally 
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valuable papers on other timely diagnostic 
subjects. 

Doctor J. Stauffer Lehman and his as- 
sociates from Philadelphia gave a compre. 
hensive discussion on Coronary Arteriog. 
raphy in which they stressed the increasing 
clinical importance of reliable means of 
assessing the coronary arterial system. 
Needless to say, this is one of the most 
frequently encountered conditions in med- 
ical practice at the moment, and any 
studies which might provide additional 
knowledge on this subject are always wel- 
comed. 

Doctor D. E. Boblitt and Doctor Melvin 
M. Figley of Ann Arbor, Michigan, and 
Seattle, Washington, gave an interesting 
paper on Contrast Material Dissection of 
Aortic Wall in Direct Aortography. This 
paper called attention to some of the po- 
tential hazards in the use of contrast ma- 
terial in the examination of the aorta. 

Doctor George T. Wohl and Doctor Leah 
Shore of Philadelphia, Pennsylvania, chose 
as their topic Lesions of the Cardiac End of 
the Stomach Simulating Carcinoma. The 
great clinician, William Osler, referred to 
the right upper quadrant as the area of 
“diagnostic romance.” This was before the 
days of radiology. By a somewhat similar 
application, one might use the same phrase 
in a discussion of the lesions of the cardiac 
end of the stomach—one of the most dif- 
ficult areas for proper study and interpre- 
tation in the gastrointestinal tract. Doctor 
Wohl and Doctor Shore presented nuv- 
merous examples of the errors that might be 
found, and they also indicated the most 
useful type of examination for so important 
an area. 

An outstanding paper was presented on 
The Value of Delayed Gastric Emptying 
Roentgen Study of the Abdomen in the Detec- 
tion of Ulcer, Carcinoma and Other Organi 
Disease of the Upper Alimentary Tract by 
Doctors Jay W. MacMoran, Robert B. 
Funch and Barton R. Young, Philadelphia, 
Pennsylvania. In the course of their dis- 
cussion, these authors advocated the use of 
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a one-hour film of the abdomen following 
examination of the stomach in the hope 
that lesions which might have been missed 
in the initial examination would be dis- 
covered in the films exhibiting delayed 
gastric emptying. 

In the following paper Doctor Bertram 
R. Girdany and his associates from Pitts- 
burgh dealt with Radiologic Aspects of 
Hydrostatic Reduction of Ileo-Colic Intus- 
susception. In this paper, apart from a dis- 
cussion of the great diagnostic possibilities, 
it was brought out that hydrostatic reduc- 
tion of intussusception can be almost uni- 
formly successful in the absence of gan- 
grene. 

Another well presented paper on Wednes- 
day morning was one given by Doctor 
David Kirsh and Doctor Rudolph E. Drosd 
of Miami, Florida, who discussed Roentgen 
Abnormalities in Disease of the Appendices 
Epiploicae. This paper called attention to a 
pathologic condition which too frequently 
goes unrecognized. 

Thursday morning the Scientific Session 
continued with Doctor John P. Medelman 
presiding. The first item on the program 
was the second feature lecture by Doctor 
Ernest E. Aegerter of Philadelphia who 
dealt with What Every Radiologist Should 
Know about Bone Tumors. Those who were 
privileged to sit in the audience and witness 
the graphic presentation of this subject will 
long remember the experience. The lecture 
contained a wealth of material presented in 
a most engaging manner by Doctor Aeger- 
ter and those associated with him. Empha- 
sis was placed on the classification of “bone 
tumors,” breaking them down into reactive 
processes in bone, hamartomas of bone and 
true bone tumors. Dr. Aegerter described 
the characteristic age and site incidence of 
each entity and discussed the other pecu- 
liarities of symptomatology, roentgeno- 
graphic appearance and behavior, “which 
it is believed should aid the radiologist in 
diagnosis.” 

Following this, Doctor Robert H. Frei- 
berger and his associates from New York 
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City discussed Osteoid Osteoma. A Review of 
So Cases. The characteristic roentgen find- 
ings and technique of examination of such 
lesions were presented. Gross and micro- 
scopic features and differential diagnosis 
by histologic and roentgen findings were 
discussed. 

An experimental paper dealing with 
Radiation Induced Dysplasias of Bone. 
Concepts in Bone Modeling was given by 
Doctor Philip Rubin and his associates of 
Rochester, New York and Bethesda, Mary- 
land. This paper was concerned with re- 
search designed to induce modifications of 
either cartilage growth, chondroclasis, os- 
teogenesis, or bone absorption by ionizing 
irradiation, in the hope that such studies 
might contribute to the understanding of 
the dynamics of bone modeling. 

Doctors Roderick L. Tondreau, Philip 
J. Hodes and Erwin R. Schmidt, Jr., of 
Philadelphia, gave an excellent paper on 
Foint Infections following Steroid Therapy: 
Roentgen Manifestations. They observed a 
number of cases of septic and tuberculous 
arthritis following intra-articular injec- 
tions of hydrocortisone. The roentgen man- 
ifestations in the affected joints were de- 
scribed. 

Doctor Ted F. Leigh and his associates 
from Emory University, Georgia, selected 
as their topic Myelofibrosis: The Radiologic 
Findings in Twenty-Five Proven Cases. 
They discussed the salient clinical features, 
including the methods of diagnosis, the his- 
tologic picture, and the current measures 
of treatment of this particular condition. 

The Visual Physiology of Roentgen Diag- 
nosis: A Technique for the Evaluation of 
Roentgen Methods was the title of a pres- 
entation by Doctor William J. Tudden- 
ham of Philadelphia. He pointed out that 
the accuracy of roentgen diagnosis may be 
increased through more precise control of 
image contrast and proper development of 
selective roentgenographic techniques, to- 
gether with control of the “film reader’s”’ 
environment. His paper was an interesting 
discussion of a subject which should be 
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close to the heart of all radiologists. 

Doctor J. Luther Jarvis and Doctor 
William B. Seaman of New York City dis- 
cussed Idiopathic Adrenal Calification in 
Infants and Children. Their material was 
based on 22 cases of idiopathic adrenal 
calcifications discovered as incidental find- 
ings on roentgenograms and/or autopsy. 
The pertinent features were reviewed in 
this rather rare condition. 

This paper was followed by one given by 
Doctor Harold Fulton, Doctor James J. 
Snider and Doctor Lawrence Reynolds, De- 
troit, Michigan, on the Roentgenographic 
Analysis of Renal Mass Lesions (Cysts and 
Tumors). In this paper it was brought out 
that the application of certain roentgen 
diagnostic criteria in renal mass lesions 
(carcinoma and simple cysts) might permit 
a’ more accurate diagnosis than was pre- 
viously thought possible. The clinical his- 
tory, laboratory findings, and pyelographic 
patterns were objectively recorded in an 
attempt to correlate these features with the 
pathologic findings following surgical ex- 
ploration. The results of this analysis were 
presented with illustrated case reports. 

Doctor Nathan Poker and his associates 
of New York City discussed The Radio- 
isotope Renogram: An Objective Method of 
Analysis. These authors investigated the 
renal vascular bed in normal and diseased 
kidneys by means of an external gamma- 
ray scintillation counting technique, which 
tests the function of each kidney separately. 
From their observation they concluded that 
this type of study allows a more detailed 
analysis of the vascular phase of each kid- 
ney than has heretofore been available. 

Doctor Barbara L. Carter and her asso- 
ciates from Philadelphia, Pennsylvania 
concluded the Thursday morning Scientific 
Session with an instructive paper on 4 Crit- 
ical Evaluation of External Body Surface 
Counting in the Determination of Cardiac 
Output with Radioactive Isotopes which was 
most interesting. 

On Thursday evening cocktails were 
served in the Lower Lobby preceding the 
Banquet which was held in the Terrace 
Room of the Shoreham Hotel. As is cus- 
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tomary at the Banquet, the newly elected 
officers were introduced to the members of 
the Society and their guests. The awards 
bestowed for the most meritorious scientific 
exhibits were also presented. The Banquet 
which was very well attended proved to be 
a most delightful and festive occasion. A 
floor show with an excellent program and 
an opportunity for dancing added to the 
gaiety and enjoyment of the evening. 

Friday morning the Scientific Session 
continued with Doctor John E. White- 
leather presiding. The undiminished in- 
terest, evidenced by the large attendances 
on the previous days, was also noted at this 
morning’s session, which was devoted in the 
greatest part to topics dealing with various 
forms of radiation therapy. 

The Session began with a discussion on 
The Physical Aspects of a Cesium Tele- 
therapy Source by Charles S. Simons, Ph.D., 
Doctor Isadore Lampe and Doctor Howard 
B. Latourette, Ann Arbor, Michigan. A 
cesium-barium 137 source of approximately 
2,000 curies has been made available at the 
University of Michigan and the various 
physical aspects of the new unit as a possi- 
ble agent of radiation therapy were dis- 
cussed. Isodose curves for a number of 
typical fields were shown and compared 
with those of cobalt used in a similar tele- 
therapy device. The authors pointed out 
that the clinical application of cesium ra- 
diation has been too limited to permit 
satisfactory evaluation. 

This paper was followed by one given by 
Doctor Halvor Vermund of Madison, Wis- 
consin, on The Significance of the Tumor 
Bed Reactions in the Radiation Treatment of 
Malignant Tumors. 

A paper presented by Lucille A. Du- 
Sault, Doctor William R. Eyler and Doctor 
Glen D. Dobben of Detroit, Michigan, was 
entitled The Combination of Oxygen and 
Optimal Fractionation in Radiation Ther- 
apy of Adenocarcinoma. This paper dealt 
with some of the results obtained with and 
without oxygen in fractionated irradiation 
of spontaneous mammary adenocarcinoma 
in C3H mice. 

Doctor G. J. D’Angio and his associates 
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from Boston, Massachusetts, discussed 
The Radio-therapeutic Management of Cer- 
tain Complications of Acute Leukemia in 
Childhood. Radiation therapy has proved to 
be of value in controlling certain symptoms 
and signs in acute leukemia in childhood, 
and the technique of radiation therapy 
which the authors have employed in cer- 
tain treatments was presented. 

Doctor James C. Cook and Doctor K. L. 
Krabbenhoft, Detroit, Michigan, read a 
paper on Hodgkin’s Disease: Combined 
Roentgen and Nitrogen Mustard Therapy As 
Compared to Roentgen Therapy Alone. A 
series of 392 cases of Hodgkin’s disease 
treated during the period of 1923 through 
1957 was reviewed. Of these the majority 
treated during the last ten years received 
combined roentgen and nitrogen mustard 
therapy. In the discussion they pointed out 
that a definite improvement was observed 
statistically in the group treated by the 
combined method. 

Carcinoma of the Tonsillar Area: Factors 
Influencing the Results of Treatment was the 
title of the paper given by Doctor Norah 
duV. Tapley, Doctor Robert A. Evans, 
Doctor Morton M. Kligerman and Doctor 
Harold W. Jacox, New York City. These 
authors discussed the possibility of deter- 
mining radiation sensitivity by cytologic 
methods and thereby more appropriately 
selecting the cases for intensive irradiation 
or surgery. They also analyzed the five- 
year survival group in an effort to deter- 
mine any common factors that could be 
correlated with the results of successful 
therapy. 

Doctor Robert D. Moseley, Jr., and his 
associates from Chicago, Illinois, discussed 
Trans-S phenoidal Destruction of the Hy poph- 
ysis with Radioactive Yttrium. Their pres- 
entation was based upon the well estab- 
lished fact that many cancers arising in the 
breast and prostate gland are subject to 
endocrine influence. Formerly in such cases 
hypophysectomy was performed as an ex- 
tension of the hormonal modulation ap- 
proach to cancer therapy. They described a 
technique which they have developed for 
destruction of the hypophysis by implant- 
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ing the gland with pellets of Y. 

Doctor J. Robert Andrews and his asso- 
ciates, Bethesda, Maryland, and Roches- 
ter, New York, spoke on The Effects of One 
Curie of Sulfur® Administered Intravenously 
As Sulfate to a Man with Advanced Chondro- 
sarcoma. The pattern of the elimination of 
the sulfur and the distribution of the por- 
tion retained had been studied and the 
immediate and late radiation effects were 
reported and related to the dosimetric con- 
siderations and possible therapeutic effects 
developed by the study. 

An experimental paper dealing with 
Radiographic Visualization of Lymph Nodes 
and Lymphatic Channels was given by 
Doctor Harry W. Fischer and Doctor 
George R. Zimmerman of Iowa City, Lowa. 

The last paper on Friday morning was 
that of Doctor John L. McClenahan of 
Philadelphia, on The Foy and Cost of Office 
Radiology. Doctor McClenahan gave a 
summary of one man’s recent experience in 
establishing an office on the East Coast for 
the practice of Radiology. It was a delight- 
ful, interesting paper given in an engaging 
manner. 

The Instructional Courses, which were 
instituted in 1939 and have proved to be 
one of the important features of the Annual 
Meetings of the American Roentgen Ray 
Society, were again given this year under 
the directorship of Doctor Harold O. 
Peterson. Doctor Peterson had surrounded 
himself with a distinguished group of in- 
structors which added to the popularity 
of the various courses. 

An innovation this year was the meeting 
of those whose interests and activities lie in 
Pediatric Radiology. This group held its 
inaugural conference on Monday, Sep- 
tember 29, 9:00 A.M. to 5:00 P.M. and on 
this occasion laid the foundation for the So- 
ciety of Pediatric Radiology. 

Adequate time had been allotted for view- 
ing the Scientific and Commercial Exhibits. 
The Scientific Exhibits this year were col- 
lected under the Chairmanship of Doctor 
Cesare Gianturco, and his committee in- 
cluded Doctor Ted F. Leigh and Doctor 
Richard H. Marshak. As already stated in 
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the introductory remarks, they all were of 
excellent caliber. The Technical Exhibits, 
likewise, were outstanding in quality and 
character, and attracted much attention 
and the highest praise. Needless to say, 
both added immeasurably to the success of 
the meeting. 

Elsewhere in the JouRNAL are accounts 
of the Scientific Exhibits and of the Com- 
mercial Exhibits, together with a list of the 
exhibitors. 

While the Scientific Sessions, Instruc- 
tional Courses and the Scientific and Tech- 
nical Exhibits are of prime importance, 
there are also social amenities which are ob- 
served at all of the Annual Meetings. The 
Society is grateful to the Committee on 
Local Arrangements under the able Chair- 
manship of Doctor Edgar M. McPeak for 
the splendid and carefully arranged social 
activities which highlighted this year’s 
meeting. For the visiting ladies an excellent 
program was prepared by the Local Com- 
mittee under the chairmanship of Mrs. 
Edgar M. McPeak. This included a Golf 
Widows’ dinner, a luncheon and various 
trips throughout Washington. The Society 
is also grateful to Mrs. McPeak’s Com- 
mittee and to all those who participated in 
the arrangement of this program for the 
manner in which it was executed. 

As is customary on the Monday preced- 
ing the meeting, the Annual Golf Tourna- 
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ment for members and guests was held at 
the Manor Country Club, Norbeck, Mary. 
land, for the Willis F. Manges Trophy and 
the Exhibitors’ Trophy. This was followed 
by the Annual Golf Dinner at the same 
Club. 

To the Washington Convention Bureay 
the members of the Society express their 
appreciation for the competent manner in 
which the registration was handled. 

To the Management and Staff of the 
Shoreham Hotel the Society extends its 
sincerest thanks for the arrangments which 
were made for the meeting, the success of 
which in no small part was due to their co. 
operation. 

To the Committee on Press Relations 
under the Chairmanship of Doctor Alvin C, 
Wyman, with the assistance of Doctors 
Eugene McDonald and Isidore Lattman 
and with the splendid aid and excellent 
judgment of Mr. Hugh Jones of the Amer- 
ican College of Radiology, the Society ex 
presses its profound appreciation for the 
fine job which was well carried out. 

From the favorable comments which one 
heard on all sides, both during and after the 
meeting, it is the concerted opinion that 
the Fifty-ninth Annual Meeting of the 
American Roentgen Ray Society was an 
excellent one in all respects and one that 
will be long remembered by those who were 
privileged to attend. 


Vou. | 


TI 
nint 
Roe: 
ham 
30 te 

the 
splel 
whic 
mail 
Elec 
Exh 
man 
3 spar 
to s 
tion 

the 
| just 
the 
mai 
sion 
tion 
am} 
and 
mat 
cess 
den 
tific 
the 
aga 
tior 
Cer 
tok 
I 

: Boy 
Th 
syh 
cor 
dur 
Th 
pro 
of 
tor 
ced 


R, 1g 


ld at 
lary. 
and 
lowed 
same 


reat 
their 
ler in 


f the 
ls its 
which 
of 
ir 


tions 
‘in C, 
tors 
tman 
:mer- 
ex 
r the 


one 
the 
that 
the 
iS an 
that 
were 


VoL. 80, No. 6 


THE SCIENTIFIC EXHIBITS 


The Scientific Exhibits of the Fifty- 
ninth Annual Meeting of the American 
Roentgen Ray Society held at the Shore- 
ham Hotel, Washington, D.C., September 
30 to October 3, 1958 undoubtedly were of 
the highest standard and reflected in a 
splendid manner the amazing progress 
which is continually being made in the do- 
main of scientific radiology. President- 
Elect Barton R. Young and the Scientific 
Exhibits Committee under the able Chair- 
manship of Dr. Cesare Gianturco have 
spared neither time nor effort in an attempt 
to secure the most outstanding contribu- 
tions of present-day interest and made all 
the necessary arrangements for their most 
successful display. The West Ball Room, 
just off the main foyer, was chosen to house 
the exhibits because of its proximity to the 
main auditorium, where the Scientific Ses- 
sions were held. The unusually great atten- 
tion which they attracted, besides being an 
ample reward for President-Elect Young 
and Dr. Gianturco and his Committee, had 
markedly contributed to the over-all suc- 
cess of the Annual Meeting. A further evi- 
dence of the excellence of this year’s Scien- 
tific Exhibits is attested to by the fact that 
the Awards Committee after four years has 
again awarded the Gold Medal. In addi- 
tion, the Silver and Bronze Medals, and ten 
Certificates of Merit were bestowed as 
tokens of special recognition. 

The following is the list of the awards. 

I. Gotp MEDAL. Coronary Arteriography. 
J. Stauffer Lehman, M.D., Randal A. 
Boyer, M.D., and Fred S. Winter, M.D., 
The Hahnemann Medical College and Hos- 
pital of Philadelphia, Philadelphia, Penn- 
sylvania. 

The desirability of reliably assessing the 
coronary arterial system by various proce- 
dures is of increasing clinical importance. 
This exhibit presented three roentgenologic 
procedures employed for the opacification 
of the coronary arteries, reviewed the his- 
tories and techniques of each of these pro- 
cedures, and gave comparative figures of 


the type of opacification obtained. The 
three procedures were: (4) catheter tho- 
racic aortography—-attempted 44 times in 
44 patients, with 4 failures; (B) cardiac 
ventriculography—attempted 230 times in 
199 patients, with 28 failures; and (C) 
suprasternal thoracic aortography—at- 
tempted 107 times in go patients, with 30 
failures. An additional group (D) included 
cases of cardiac arrest coronary arterio- 
graphy, which was induced by acetyl- 
choline. This procedure, after extensive ex- 
periments on dogs, was attempted 22 times 
in 22 patients, with 1 failure (para-aortic 
injection). 

The type of opacification was graded: 
(a) excellent, (b) good, (c) fair, (d) poor, 
and (e) no visualization. With procedure 
(4) there was excellent visualization of 
both coronary arteries in 10 per cent and no 
visualization of either coronary artery in 25 
per cent. With the three other procedures 
the respective figures were: (B) 7 and g per 
cent; (C) 12 and 12 per cent; and (D) 24 
and o per cent. 

Coronary arteriograms demonstrating 
both normal and disease states of the cor- 
onary arterial system in humans and the 
experimental opacification in dogs were 
shown. The effect of temporarily induced 
cardiac arrest in improving the type of 
opacification was illustrated. 

II. Mepat. Pulmonary Alveolar 
Proteinosis—a New Entity. Samuel H. 
Rosen, M.D., Benjamin Castleman, M.D., 
and Averill A. Liebow, M.D., with the 
collaboration of Frank M. Enzinger, M.D., 
Richard T. N. Hunt, M.D., and Col. 
William L. Thompson, MC, USA, Armed 
Forces Institute of Pathology, Massachu- 
setts General Hospital and Yale University 
School of Medicine, Washington, D. C., 
Boston, Massachusetts and New Haven, 
Connecticut. 

This exhibit presented a new disease 
entity of the lungs of unknown etiology. 

The following are its characteristic fea- 
tures: (1) the accumulation of a granular, 
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periodic acid-Schiff (PAS) positive pro- 
teinaceous material, rich in lipids in the 
alveoli, usually with little or no inflamma- 
tory reaction; (2) a chronic but variable 
clinical course in which both improvement 
and fatal termination have been observed; 
(3) a relatively mild symptomatology, not 
in proportion to the usually extensive 
roentgenographic evidence of pulmonary 
involvement, with dyspnea and cough as 
the main symptoms, few or no physical 
signs and no contributory laboratory find- 
ings; (4) a roentgenographic appearance 
often simulating that of pulmonary edema, 
but persisting for months or years, during 
which the changes may clear, remain more 
or less stationary, or progress. 

Roentgenograms, photographs of gross 
specimens and photomicrographs were pre- 
sented, amply documenting the pertinent 
findings. The material on which the study 
was based consisted of 27 cases, 26 of which 
were observed during the past three years 
and 1 almost five years ago. 

III. Bronze Mepat. Radiation Induced 
Dysplasias of Bone—Concepts in Bone 
Modeling. Philip Rubin, M.D., J. Robert 
Andrews, M.D., Richard L. Swarm, M.D., 
and Lucy Squire, M.D., University of 
Rochester (National Institutes of Health), 
Rochester, New York. 

It has long been known that as long 
bones grow, there are areas of physiologic 
destruction occurring simultaneously; i.e., 
a shaping or modeling process is acting as 
new bone is formed at the ends of shafts to 
maintain the typical tubular appearance of 
the diaphysis. Studies designed to induce 
modifications of either cartilage growth, 
chondroclasis, osteogenesis, or bone ab- 
sorption by ionizing radiation may contrib- 
ute to an understanding of the dynamics 
of bone modeling. 

Numerous experiments in animals were 
performed to induce various dysplasias in 
long bones and to observe the effects in a 
correlated roentgenographic-histopatho- 
logic manner. This was successfully accom- 
plished by selectively irradiating areas in 
bone. 
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This exhibit illustrated the clinical im- 
plications of these radiobiologic studies in 
enhancing our concepts of both normal and 
abnormal cartilage development, bone 
growth, particularly “‘bone modeling.” 


CERTIFICATES OF MERIT 


1. The Immediate and Late Radiation Ef- 
fects of One Curie of S* Administered In- 
ternally to a Case of Chondrosarcoma. J. 
Robert Andrews, M.D., D.Sc. (Med.), 
Richard L. Swarm, M.D., and Lawrence 
Schlachter, M.D., National Cancer In- 
stitute, Bethesda, Maryland. The imme. 
diate hematologic and other tissue effects 
and the possible delayed effects on tumor 
were studied in a case of chondrosarcoma 
following the internal administration of a 
dose of 1 curie of radioactive sulfur (S*), 
given in three increments over a period of 
twenty-one days. Quantitative determina- 
tions of the distribution of S*® were made 
over periods of days and weeks. The pat- 
tern of the elimination of S®* has also been 
studied and certain dosimetric considera- 
tions ‘have been developed. A detailed ac- 
count of the hematologic response was 
given and the findings and conclusions were 
supported by radioautographs. 

2. Contrast Material Dissection of Aortic 
Wall in Direct Aortography. D. E. Boblitt, 
M.D., University Hospital, Ann Arbor, 
Michigan. With the exception of a fatal 
anaphylacteid reaction, intramural dis- 
section of contrast material, producing the 
same pathologic effects as a spontaneous 
dissecting aneurysm of the abdominal aorta 
is the most serious complication of per- 
cutaneous lumbar aortography. Three cases 
were illustrated in which death had oc- 
curred following such inadvertent injec- 
tions. This complication is often unrecog- 
nized because fortunately the dissection in 
most instances does not reach clinically 
significant size or extent. The valuable in- 
vestigative procedure of aortography need 
not be deprecated or abandoned because of 
this potential hazard inasmuch as roentgen 
signs of contrast material within the aortic 
wall are quite characteristic and easily 
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recognizable. When present, they should 
prompt termination of the procedure and 
careful observation of the patient in case 
that a dangerous dissection has been pro- 
duced by the time it is first recognized. 

3. Body Section Roentgenography in the 
Evaluation and Differentiation of Chronic 
Hypertrophic Emphysema and Asthma. 
Robert G. Fraser, M.D., F.R.C.P. (C), 
and David V. Bates, M.D. (Cantab.), 
M.R.C.P. (Lond.), Royal Victoria Hospi- 
tal, Montreal, Quebec, Canada. The state 
of the peripheral vasculature of the lungs 
will often serve to differentiate actual lung 
degeneration as found in hypertrophic 
emphysema from simple bronchospasm 
seen in asthma. This exhibit demonstrated 
that evaluation of the peripheral vessels 
by laminagraphy is a simple and accurate 
method of accomplishing this end. 

4. Segmental Colitis—a New Roentgen 
Entity. Richard H. Marshak, M.D., Ber- 
nard S. Wolf, M.D., and Joan Eliasoph, 
M.D., The Mount Sinai Hospital, New 
York, New York. It has long been known 
that ulcerative colitis may involve only a 
part of the colon. Pathologically, this 
limited form of colitis is not always exuda- 
tive and ulcerative, as is diffuse ulcerative 
colitis, but may be sclerosing and even 
granulomatous. The cases afflicted with this 
condition are bafHing because there is no 
full agreement among pathologists as to 
the nature of segmental colitis. To some it 
is a variant of ulcerative colitis, while to 
others it represents regional enteritis in the 
colon. It has also been described as a 
specific disease entity and several terms 
used for its designation—right-sided ulcera- 
tive colitis, regional colitis, and segmental 
colitis. 

This exhibit demonstrated that the 
roentgen findings in segmental colitis ap- 
pear to be more specific than has hitherto 
been suspected. Because of the relatively 
good prognosis, it is of practical usefulness 
toattempt to make the specific diagnosis on 
clinical and roentgen grounds. 

5. Trans-sphenotdal Yttrium 90 Hypoph- 
ysectomy. Robert D. Moseley, Jr., M.D., 
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William M. S. Ironside, M.D., and Paul V. 
Harper, M.D., The University of Chicago, 
Chicago, Illinois. This exhibit presented a 
technique for destruction of the pituitary 
gland by implantation of radioactive 
yttrium via a pernasal trans-sphenoidal 
approach. The following aspects of the 
technique were demonstrated: (1) dosim- 
etry, including nuclear chemistry; (2) surgi- 
cal procedure with fluoroscopic image 
amplifier control; (3) clinical response and 
complications; and (4) pathology of the 
destroyed pituitary glands. 

6. 4 Primer on Radiation Hazards. 
Richard E. Peterson, M.D., Julius Baron, 
M.D., Bartis M. Kent, M.D., and Titus C. 
Evans, Ph.D., Veterans Administration 
Hospital, Iowa City, Iowa. The citizen- 
physician should be prepared to help main- 
tain proper perspective in community dis- 
cussions on radiation hazards. A new re- 
sponsibility of physicians to evaluate med- 
ical radiation exposure effects on the in- 
dividual patient’s health has been pointed 
out. The exhibit was divided into three 
parts: (1) sources of radiation; (2) the hu- 
man consequences (a) for the individual 
and (b) for the race; and (3) the search for 
solution. 

7. Life History of Nonspecific Ulcerative 
Colitis: Relation of Anatomic and Clinical 
Types to Prognosis. James L. A. Roth, 
M.D., A. Valdes-DaPena, M.D., George N. 
Stein, M.D., and H. L. Bockus, M.D., 
Graduate Hospital, University of Pennsyl- 
vania, Philadelphia, Pennsylvania. An 
analysis has been made from the case his- 
tories, roentgenograms and pathologic spec- 
imens of patients treated at the Graduate 
Hospital for nonspecific ulcerative colitis 
during the years 1927-1953. This exhibit 
comprised a study of the relationship of 
various anatomic and clinical types of the 
disease to the life history and prognosis. 
The anatomic categories on the basis of 
topographic location included: (1) ordinary 
distal type, (2) regional or segmental type, 
and (3) enterocolitis. The cases were classi- 
fied into clinical types according to the 
clinical course of the disease; i.e., acute 
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fulminating, relapsing and chronic con- 
tinuous types. The eng for evaluating 
prognosis have been: (1) duration of at- 
tack; (2) duration of disease; (3) develop- 
ment of complications, colonic or systemic; 
(4) behavior patterns with hyperpyrexia, 
nutritional deficits or massive hemorrhage; 
(5) necessity for surgical intervention; and 
(6) mortality. The anatomic and clinical 
features were illustrated with roentgeno- 
grams and colored transparencies of photo- 
graphs of the gross specimens and of pho- 
tomicrographs. 

The significance of “toxic megacolon” 
was given special attention with respect to 
its recognition, pathogenesis and treatment. 

8. Opacifying Biliary Calculi: The Rim 
Sign. Emanuel Salzman, M.D., Robert P. 
Spurck, M.D., and Lawrence C. Kier, 
Ph.D., Denver General Hospital and the 
University of Colorado Medical Center, 
Denver, Colorado. This exhibit illustrated 
that some radiolucent gallstones and bile 
duct stones become opaque after prolonged 
telepaque administration both in the pres- 
ence and absence of visualization of the 
gallbladder and bile ducts. This opacifica- 
tion of biliary calculi occurs in patients who 
have been prepared with 3 gm. of telepaque 
each day for four days (The Four Day Tele- 
paque Test). A low fat diet must be ob- 
served during this interval. The opacifica- 
tion of the stones persists for about two 
weeks, gradually fading. It has been repro- 
duced in vitro and about 20 per cent of all 
biliary calculi obtained at autopsy or sur- 
gery show this opacifying quality. 

The opacification of biliary calculi after 
The Four Day Telepaque Test is the result 
of a reaction between the telepaque in the 
bile and a bile pigment on the surface of 
the stones, probably biliverdin. 

9. New Concepts in Diagnostic Roentgen 
Research. William J. Tuddenham, M.D., 
Eugene P. Pendergrass, M.D., and John H. 
Harris, Jr., Hospital of the University of 
Pennsylvania, Philadelphia, Pennsylvania. 
The perception of a critical image in a 
modern roentgenogram is seldom limited by 
its physical characteristics. It may, how- 
ever, be limited by psychophysiologic fac- 
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tors affecting the reader and his ability to 
organize the visual field. Since accurate 
roentgen diagnosis is based upon the per- 
ception of critical shadows, it would appear 
that a most fruitful area for diagnostic 
roentgen research lies in the identification 
and control of these factors. Evidence in 
support of this hypothesis was presented 
together with proposed techniques for the 
evaluation and control of such factors. 

10. Carotid Insufficiency. J. E. White- 
leather, M.D., and M. M. Keirns, M.D., 
Baptist Memorial Hospital, Memphis, Ten- 
nessee. The exhibit emphasized the need 
for routine inclusion of the cervical carotid 
artery to some distance below the bifurca- 
tion on all cerebral angiograms. Various 
types of occlusive disease of the carotid 
artery and the resulting effect on the 
cerebral circulation were shown. Some cases 
illustrated the pre- and postoperative ap- 
pearance of the involved arterial segment 
and the improvement or restoration of the 
intracranial circulation. In addition, a 
broader demonstration of intracranial ar- 
teriosclerotic disease was presented includ- 
ing the general effects of ischemia on the 
brain. 

Other Excellent Exhibits Were the Fol- 
lowing: 

Roentgenographic Time Lapse Study of 
Living Bone. Howard J. Barnhard, M.D., 
F. Dixon Conlin, M.D., John W. Lane, 
M.D., and-Omer E. Bradsher, B.A., Uni- 
versity of Arkansas Medical Center, Little 
Rock, Arkansas. Time lapse studies have 
long been successful for observations made 
of plants, or through the microscope where 
immobilization of the subject has not been 
a problem. The exhibitors have developed 
a mechanical means for accurately reposi- 
tioning the foreleg of a dog over a period of 
weeks or months. During this time interval 
roentgenograms are made and subsequently 
photographed in sequence on movie film. 
The applications of this method appear to 
be in three areas: (a) asa teaching medium, 
(b) to detect new diagnostic signs, and (c) 
to develop a better understanding of the 
pathophysiologic response of bone to injury 
and disease. 
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The exhibit demonstrated the method by 
means of models, “‘mock ups,” photographs 
and roentgenograms. A self-contained pro- 
jector showed time lapse motion picture se- 
quences of fracture healing and osteo- 
myelitis. 

Angiocardiography, Its Indications and 
Some Technical Aspects. Erik Carlsson, 
M.D., Mallinckrodt Institute of Radiology, 
Washington University, St. Louis, Mis- 
souri. In this exhibit the value of angio- 
cardiography in congenital heart disease 
was illustrated. Pertinent cases were in- 
cluded to show the diagnostic possibilities 
both in the selection of patients for opera- 
tion and in the choice of surgical approach. 

Roentgenographic Magnification. C. G. 
Coin, M.D., B. E. Mulvey, M.D., P. E. 
Russo, M.D., and Sister Mary Beatrice, 
R. T. FASXT, St. Antony Hospital, Okla- 
homa City, Oklahoma. This exhibit con- 
tained a collection of roentgenograms made 
by direct roentgen-ray magnification. The 
usefulness of this technique was demon- 
strated in the routine practice of radiology 
in a large general hospital, particularly in 
the diagnosis of difficult fractures and un- 
usual malignant neoplasms. 

The Cardiac Silhouette in Newborn In- 


fants: What Significance? George Cooper, 


Jr., M.D., and James M. Carter, M.D., 
University of Virginia School of Medicine, 
Charlottesville, Virginia. Chest roentgeno- 
grams of 1,000 infants taken less than 
twenty-four hours after birth were reviewed 
in an effort to determine the limits of nor- 

mal of the cardiac silhouette. Remarkably 
broad limits were found, and the reasons 
for this were presented. In addition, the 
mechanism leading to the appearance of 
roentgenographic abnormalities in the pres- 
ence of congenital heart disease was illus- 
trated. 

Counters and Counting Technique in 
Diagnostic Isotope Procedures. K. E. Cor- 
rigan, Ph.D., and Henrietta S. Hayden, 
Ph.D., William Beaumont Hospital, Royal 
Oak, Michigan. The applications of various 
types of counting equipment and technical 
procedures to diagnostic problem cases 
were illustrated. The solution of such a 
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problem depends on many factors among 
which are: (1) the proper choice of suit- 
able equipment; (2) the counting proce- 
dure; and (3) careful choice of the time for 
each count in the necessary sequence. 

Radiation Reactions in Mice. The Effect 
of Fractionation and Oxygen. Lucille A. 
DuSault, William R. Eyler, M.D., and 
Glen D. Dobben, M.D., Henry Ford Hos- 
pital, Detroit, Michigan. Skin reactions 
and systemic effects were compared for dif- 
ferent fractionation techniques in mice 
given the same total dose in the same over- 
all time. Reactions in mice treated with and 
without oxygen were also compared. 

Both studies were made on spontaneous 
mammary adenocarcinomas in C3H mice. 
The reactions and results obtained were il- 
lustrated by beautiful colored photographs. 

Small  Pneumoencephalograms As a 
Screening Procedure in Neuro Psychiatric 
Disorders. Lewis E. Etter, M.D., and Eu- 
gene L. Youngue, M.D., University of 
Pittsburgh, Pittsburgh, Pennsylvania, and 
Veterans Administration Hospital, Pitts- 
burgh, Pennsylvania. This exhibit demon- 
strated the usefulness of small pneumo- 
encephalograms employing only 20 cc. of 
air as a screening procedure for the study 
of the causes of convulsive disorders in 410 
male veterans of the twenty-one to forty 
year age group. The procedure, which is one 
of a battery of diagnostic tests used, was 
adopted as a routine measure because of 
its simplicity, relative freedom from com- 
plications, fewer painful sequelae than with 
larger amounts of air and its diagnostic 
reliability, comparable to that of larger 
pneumoencephalograms. 

Experimental Lymphadenography and 
Lymphangiography. Harry W. Fischer, 
M.D., State University of lowa School of 
Medicine, Iowa City, Iowa. The feasibility 
of demonstrating abnormality of lymph 
node structure by contrast visualization 
has been investigated in the experimental 
animal. The available contrast materials 
have been evaluated for lymphangiography 
and lymphadenography in normal animals 
for detecting experimentally produced 
lymph node lesions. 
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Intragastric Irradiation in Man with Beta 
Rays of Ru-Rh 106. Benum W. Fox, M.D., 
M.S., Raymond Teplitz, M.D., Erwin M. 
Kammerling, M.D., and Armand Littman, 
M.D., Ph.D., University of Illinois College 
of Medicine, Chicago, Illinois. A model unit 
was demonstrated for intragastric beta 
irradiation in man using a cylindrical source 
of Ru-Rh 106. Dosimetry was discussed 
and the techniques of therapy were shown. 
The effects on gastric acidity and morphol- 
ogy were presented. 

Osteoid Osteoma. Robert H. Freiberger, 
M.D., Milton Helpern, M.D., Bernard S. 
Loitman, M.D., and T. Campbell Thomp- 
son, M.D., Hospital for Special Surgery, 
Cornell University Medical Center, New 
York, New York. The observations made 
in 80 histologically proved cases of osteoid 
osteoma were presented in tables showing 
age and sex of patients, signs and symptoms 
and location of lesions. Roentgenograms 
and clinical photographs of selected cases 
were shown to demonstrate the diagnostic 
features which differ in various locations in 
the skeleton. 

Induced Cardiac Arrest As an Aid to Con- 
trast Cardiovascular Visualization. Louis H. 
Frische, M.D., and Charles T. Dotter, 
M.D., University of Oregon Medical School 
Portland, Oregon. A safe and effective 
method for visualizing coronary arteries 
had been developed by combining two 
entirely different techniques. These tech- 
niques are: (1) coronary arteriography by 
occlusion aortography, and (2) coronary 
arteriography during induced cardiac ar- 
rest. 

The safety of the method has been es- 
tablished by temporarily occluding the as- 
cending aorta on 1,000 occasions in 85 dogs. 
The cardiac arrest was induced by inject- 
ing acetylcholine through the catheter. As 
many as 18 arrests have been induced in a 
single animal in four hours without adverse 
effects. The method has also been used in 
the human, and in one patient arrest has 
been induced twice in succession. A dose up 
to 50 mg. acetylcholine was injected 
through the catheter in the human. 
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The technique was described in detail, 
The results were illustrated with roent- 
genograms and translites. 

Placentography with Duo- and Tri-Speed 
Intensifying Screens. Abraham Geffen, 
M.D., Beth Israel Hospital, New York, 
New York. Single film lateral placento- 
graphy providing for the differences in 
density and thickness of the anterior and 
posterior portions of the abdomen has been 
obtained by the use of combinations of 
portions of intensifying screens of different 
speeds in one cassette. Other uses of this 
technique were also demonstrated. 

Roentgen Studies of Ventilatory Dysfunc- 
tion: An Analysis of Diaphragmatic Move- 
ment in Obstructive Emphysema. Sumner 
Goldenthal, M.D., Robert Lowman, M.D., 
and Leonard Davis, M.D., Yale University 
Medical Center, New Haven, Connecticut. 
New techniques applied to roentgen kymo- 
graphy of the diaphragm permit a quantita- 
tive study of relationships between dif- 
ferential pulmonary ventilation and the 
amount and speed of diaphragmatic rise 
during forced rapid expiration. A rapid, 
economic and atraumatic screening proce- 
dure was developed for the detection and 
permanent recording of ventilatory dys- 
function. This procedure was described in 
detail and illustrated. 

Diagnosis and Treatment of Pulmonary 
Embolism. Harold L. Israel, M.D., Dick D. 
Harrell, M.D., Albert Sheffer, M.D., and 
George N. Stein, M.D., Graduate Hospital, 
University of Pennsylvania, Philadelphia, 
Pennsylvania. The material of this exhibit 
included an analysis of go patients diag- 
nosed as having a pulmonary embolism, 
with special emphasis on assessing the value 
of the roentgenologic examination in this 
condition. The roentgen characteristics and 
distribution of lesions have been tabulated 
as well as the data concerning the time 
elapsed from onset of symptoms until 
roentgen changes became identifiable. Ser- 
ial films, available in most surviving pa- 
tients, have been reviewed in order to 
measure the rapidity of clearing of the 
roentgen abnormalities. Roentgenograms 
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showing the most common abnormal pat- 
terns were presented. The exhibit also in- 
cluded a description of the clinical and 
electrocardiographic changes characteristic 
of pulmonary embolism. The current con- 
cept of therapy for pulmonary embolism 
was illustrated. 

Lower Intestinal Obstruction of Infancy. 
Robert J. Izant, Jr.. M.D., and William 
H. R. Howard, M.D., Ohio State University 
School of Medicine, The Children’s Hos- 
pital, Columbus, Ohio. Since intestinal ob- 
structions are one of the common causes of 
death in the neonatal period, early and 
exact preoperative diagnosis is of major 
importance in the salvation of these infants. 
The exhibitors presented a review of several 
causes of obstruction together with a 
method of work-up to arrive at a diagnosis 
in the minimum length of time and without 
undue radiation exposure to the child. 

Pulmonary Torulosis. Lewis G. Jacobs, 
M.D., Veterans Administration Hospital, 
Oakland, California. Pulmonary torulosis 
as a cause for an asymptomatic solitary 
nodule in the lung has been given little 
attention. The increasing frequency of ex- 
cision of such nodules to exclude cancer has 
led to a microscopic diagnosis of torulosis 
in 8 instances during the last ten years at 
the exhibitor’s hospital. This suggests that 
the solitary nodule is a more common find- 
ing than better recognized lesions of Torula 
infection. The various aspects of the prob- 
lem were presented. 

Respiratory Distress in the Newborn. 
George Jacobson, M.D., and Victor G. 
Mikity, M.D., University of Southern Cal- 
fornia, School of Medicine and Los Angeles 
County Hospital, Los Angeles, California. 
Respiratory distress in the newborn can be 
attributed to many causes. However, only 
those of pulmonary origin were considered 
in this exhibit. They included: hyaline 
membrane syndrome; aspiration of amnio- 
tic fluid; staphylococcus pneumonia; inter- 
stitial mononuclear pneumonitis; necrotiz- 
ing bronchopneumonia; tuberculosis; ade- 
nomatoid malformation; pulmonary edema; 
and lobar and interstitial emphysema. 
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The roentgenologic manifestation of most 
of these entities can be strikingly similar. 
It was stressed that they cannot be differ- 
entiated on roentgenologic grounds alone, 
but that careful consideration must be 
given to the history, physical and labora- 
tory findings. 

The Navy Medical Nuclear Reactor. Cap- 
tain E. R. King (MC) USN, Captain S. F. 
Williams (MC) USN, Commander Thomas 
Shea (MSC) USN, and Lieutenant T. G. 
Mitchell (MSC) USN, Bureau of Medicine 
and Surgery, Department of the Navy, 
Washington, D. C. The development of the 
five-watt medical reactor and the installa- 
tion of such a reactor at the Naval Hospital 
made it possible for the first time to pro- 
duce short half-life radioisotopes locally in 
close proximity with the patients on whom 
they are used. By having this facility avail- 
able at the hospital, it opens up an entirely 
new field in the utilization and investiga- 
tion of radioactive isotopes of short half- 
life which provide the same diagnostic in- 
formation as the longer half-life isotopes 
without subjecting the patients to exces- 
sive amounts of internal body irradiation. 
In addition to the manufacture of radio- 
active isotopes, the reactor is used for re- 
search studies on the effects of neutron 
irradiation of biologic materials, and for 
instruction of medical officers, Nurse Corps 
officers and enlisted Hospital Corps isotope 
technicians. 

The exhibit illustrated the construction, 
operation and the various clinical phases of 
this reactor. 

Intestinal Obstruction and Adynamic Ileus 
—Roentgen Differentiation. 1. E. Kirsh, 
M.D., and George F. Koptik, M.D., 
Veterans Administration Hospital, Hines, 
Illinois. Plain roentgenograms of the ab- 
domen in different positions are helpful in 
establishing a diagnosis of intestinal ob- 
struction and making a differential diag- 
nosis between it and adynamic ileus. 
Representative roentgenograms of an as- 
sortment of pathologic conditions were 
presented. 


Myelofibrosis. Ted F. Leigh, M.D., 
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Charles C. Corley, Jr., M.D., Charles M. 
Huguley, Jr., M.D., and James V. Rogers, 
Jr., M.D., Emory University Hospital, 
Emory University, Georgia. The roentgen 
findings, including those in bones, spleen, 
liver, and other organs, were shown. The 
relative frequency of bone changes in 
proved cases was evaluated. The differenti- 
ation from other diseases causing bone 
sclerosis, hepatomegaly, and splenomegaly 
was illustrated. 

Presacral Retroperitoneal Pneumography: 
A Safe Method Utilizing CO.. Robert Mc- 
Lelland, M.D., Charles L. Ransom, M.D., 
and Ralph R. Landes, M.D., The Me- 
morial Hospital, Danville, Virginia. This 
exhibit presented the evolution and tech- 
nique of a new safe method of presacral 
retroperitoneal pneumography using 
illustrated with artist’s drawings and repre- 
sentative roentgenograms. 

The Regional Manifestations of Sclero- 
derma. William T. Meszaros, M.D., Cook 
County Hospital, Chicago, Illinois. Sclero- 
derma affects many regions of the body, 
usually in a characteristic manner. The 
radiologist should be aware of all possible 
manifestations, to assure early and precise 
diagnosis. This exhibit illustrated the most 
common of such manifestations. 

Aortic Valvulography and Ascending Aor- 
tography. William Molnar, M.D., Sidney W. 
Nelson, M.D., Karl P. Klassen, M.D., and 
Joseph M. Ryan, M.D., Ohio State Uni- 
versity Hospital, Columbus, Ohio. An 
angiographic technique was _ presented 
which permits accurate visualization of the 
function of the aortic valves to differentiate 
between a Graham-Steell type of murmur 
due to pulmonary hypertension and that 
caused by aortic insufficiency in candidates 
for mitral commissurotomy. The method 
also allows simultaneous visualization of 
the coronary arteries and demonstration 
of the thoracic aorta. 

Case of the Day. Richard Mulvey, M.D., 
C. Donald Noonan, M.D., and Gaston 
Mendez, M.D., Cincinnati General Hos- 
pital, Cincinnati, Ohio. This exhibit con- 
sisted of a series of interesting and unusual 
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proved cases aimed to tax the roentgen 
diagnostic acumen of the viewers. One case 
was exhibited each day and a “‘padlocked 
mailbox” was available for the answers 
submitted by radiologists. The answers 
were tabulated each evening. The following 
day the answer sheet containing the diag- 
nosis, a brief description of the findings, 
pertinent references, and a list of the win- 
ners was posted along with a new case. 

This teaching method was _ patterned 
after one employed successfully for a num- 
ber of years in the Department of Radi- 
ology at Cincinnati General Hospital. 

Visualization of Cerebellopontine Cisterns 
with Small Amounts of Air in the Differen- 
tial Diagnosis of Acoustic Tumors. Frederick 
Murtagh, Jr., M.D., M.S., and Herbert M. 
Stauffer, M.D., M.S., Temple University 
Medical Center, Philadelphia, Pennsyl- 
vania. The method of visualization of the 
cerebellopontine cisterns by controlled 
pneumoencephalography was _ presented. 
Several examples of visualization were 
demonstrated and examples of the visuali- 
zation of acoustic tumors were also shown. 

Emphysema Studied by Microradiography. 
Charles Oderr, M.D., Philip Pizzalato, 
M.D., and Joseph Ziskind, M.D., Veterans 
Administration Hospital, New Orleans, 
Louisiana. This exhibit demonstrated 
localizations and character of early emphy- 
sematous lesions, and their possible rela- 
tionship to lymphatics, pores of Kohn and 
other anatomic structures. Fenestrations in 
air sac walls are believed to be the basic 
lesions in emphysema and these alone could 
account for collapse of bronchioles during 
expiration. A model to demonstrate this 
had been constructed. 

Bronchography in the Pre-surgical Patient. 
Anton M. Pantone, M.D., Noble Correll, 
Jr., M.D., Myron Melamed, M.D., and 
Hiram T. Langston, M.D., Chicago State 
Tuberculosis Sanitarium, Chicago, Illinois. 
The material for this exhibit was selected 
from goo rapid bilateral bronchograms and 
from a few selective visualizations of indi- 
vidual bronchi. The exhibit demonstrated 
the value of visualizing the whole bronchial 
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tree preceding surgery and the ease with 
which this may be accomplished in the 
majority of cases. 

Pantopaque V entriculography in the Diag- 
nosis of Posterior Fossa Lesions. Bruce L. 
Ralston, M.D., Sidney W. Gross, M.D., 
and Charles M. Newman, M.D., The 
Mount Sinai Hospital, New York, New 
York. The usefulness of pantopaque ven- 
triculography in the recognition and locali- 
zation of expanding and obstructive lesions 
of the posterior fossa was shown. The tech- 
nique presented by the exhibitors does not 
require manipulation under fluoroscopic 
control and is therefore simple to perform. 
The procedure is recommended in cases in 
which air studies have been unsatisfactory 
or equivocal and in which surgical inter- 
vention is anticipated. 

Plastic X-Ray Phantoms. Joseph F. 
Roderick, R.T., A.S.X.T., C.S.R.T., Pine 
Ridge, New Brunswick, New Jersey. Du- 
rable phantoms and roentgenograms made 
using them were exhibited. The phantoms 
consisted of human bones embedded in un- 
colored, transparent material, identified as 
Bio-Plastic. The difference between the 
absorption coefficients of this plastic and 
bone is essentially the same as that between 
the absorption coefficients of human tissue 
and bone in the 40 to 130 kv. peak range. 
The phantoms are valuable in teaching and 
studying roentgenographic procedures. 
They permit both a continuation of re- 
search and a reduction in radiation ex- 
posure to human beings. 

Long-Film Functional Ascending Phlebog- 
raphy of Lower Extremity: Evaluation of 
Techniques; Anatomic and Functional De- 
tail. Stanley M. Rogoff, M.D., and James 
A. DeWeese, M.D., University of Rochester 
School of Medicine and Dentistry, Roch- 
ester, New York. With tourniquet above 
the ankle and patient in a 60 degree semi- 
erect position, slow injection of 40 cc. of 50 
per cent hypaque is made into a superficial 
vein on the dorsum of the foot. One 34 inch 
long film is exposed before exercise and 
another following release of tourniquet and 
performance of standard exercise. The ad- 
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vantages of this functional technique are: 
(1) increased frequency of visualization of 
all deep veins of the lower leg and thigh on 
one examination, and (2) demonstration of 
the functional response of the deep, col- 
lateral and communicating veins after 
exercise. One hundred extremities have 
been examined to date (April, 1958). The 
method was first evaluated by tabulating 
anatomic and functional data obtained 
from normal extremities and those with 
known deep vein abnormalities. These data 
have proved valuable in establishing the 
diagnosis and suggesting rational therapy 
for patients with complicated varicose vein 
problems, unexplained swelling of the leg, 
recent phlebitis, and equivocal histories of 
recent or old deep phlebitis. 

Perspiration Salt Test and Duodenal Ulcer 
Activity. William Snow, B.S., M.D., Veter- 
ans Administration Hospital, Shreveport, 
Louisiana. A new method to determine 
duodenal ulcer activity was presented. 

Stress reaction causes salt retention. The 
Perspiration Salt Test shows salt retention 
with active duodenal ulcer. A series of 621 
cases was reviewed and the technique used 
was illustrated. 

Crystal Detectors for X-Radiation. Elmer 
G. St. John, M.D., and Earl Fish, R. T., 
Binghamton City Hospital, Binghamton, 
New York. Cadmium sulfide crystals can 
be used for the detection and measurement 
of roentgen and gamma radiation. The elec- 
trical resistance of these crystals falls in 
roughly linear fashion when exposed to 
roentgen-ray quanta inversely with quan- 
tity. Sensitivity is high and accuracy is 
good. It is possible to detect as little as 
10+ r/min. by this method. 

Inasmuch as these crystals can be made 
very small, they can be placed within 
tissues and direct readings of radiation in- 
tensity can be made. Calibration of these 
crystals against thimble ionization cham- 
bers is mandatory. The exhibit presented a 
cadmium sulfide crystal detector in opera- 
tion and gave pertinent data of interest. 

Polaroid “Spot” Filming with Image In- 
tensification. Herbert M. Stauffer, M.D., 
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Archie W. Blackstone, E.E., and Edward 
E. Christensen, M.D., Temple University 
Hospital, Philadelphia, Pennsylvania. In 
this procedure a Polaroid Graflex camera 
back is adapted to a Phillips image intensi- 
fier and spot roentgenograms are taken on 
the new Polaroid-Land projection film. An 
84 focal length is employed with the camera 
back and an image of 2 inches in diameter 
is obtained. This image is perfectly ade- 
quate for direct viewing and can also be 
projected readily. 

Several Polaroid spot roentgenograms 
and convention spot roentgenograms of the 
same areas had been taken and were demon- 
strated for comparison. 

Roentgen Studies of the Fractured Pelvis: 
The Principles and Application of a New 
Technique. Gordon O. Sutherland, B.Sc. 
(E.E.), M.D., and Wallace M. Roy, M.D., 
St. Joseph’s Hospital, Toronto, Ontario, 
Canada. This exhibit demonstrated and 
interpreted special roentgen studies of the 
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fractured pelvis. A technique was described 
for obtaining roentgenograms which re- 
vealed precisely the position of the frac- 
tured bones and the associated abnormali- 
ties of articulation at the sacroiliac joints, 
Diagrams, models, and roentgenograms of 
specimens were used to illustrate the princi- 
ples of the technique and the roentgen 
anatomy. Selected case studies showed 
some basic fracture patterns, and these 
were correlated to the mechanics of injury. 
A description was given of how the special 
roentgenograms aid in treatment and in the 
evaluation of disability resulting from 
pelvic injuries. 

Reactions to Reactions. John F. Weigen, 
M.D., and Sydney F. Thomas, M.D., Palo 
Alto Medical Clinic, Palo Alto, California. 
This exhibit presented the materials and 
plan of action required to combat reactions 
from intravenous organic iodide com- 
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THE COMMERCIAL EXHIBITS 


The Commercial Exhibits of the Fifty- 
ninth Annual Meeting of the American 
Roentgen Ray Society, held at the Shore- 
ham Hotel, Washington, D. C., September 
30 to October 3, 1958 greatly exceeded the 
already high standard which the Society 
has come to expect, particularly since the 
advent of the atomic age. The many new 
advances in the construction of equipment 
for the diagnostic and therapeutic uses of 
the various forms of radiation and isotopes 
have brought forth a dazzling array of 
apparatus displayed in a most artistic man- 
ner. The individual arrangements, which 
were carried out with utmost care, were all 
excellent and evoked great admiration from 
the many visitors. The placing of all the 
scientific papers in the morning had 
afforded them ample time to study the 
minute details of these latest technical 
achievements, and the enthusiastic interest 
shown must have been most rewarding to 
the exhibitors. The unusual facilities of the 
Shoreham Hotel, and the tireless work of 
Mr. Clifford L. Sherratt, Honorary Mem- 
ber, and Dr. James C. Cook, Manager of 
the Annual Meeting, were additional fac- 
tors which contributed to the over-all suc- 
cess of the Commercial Exhibits and 
thereby enhanced the attractiveness of the 
Annual Meeting as a whole. The Society 
extends to all exhibiting firms its profound 
appreciation and sincerest thanks. 

The following is the list of the firms 
which participated in the Commercial Ex- 
hibits: 

Abbott Laboratories, North Chicago, 
Illinois; American Electronics, Culver City, 
California; Ansco, Binghamton, New York; 
Atomic Energy of Canada Limited, Ottawa, 
Ontario, Canada; Automatic Seriograph 
Corporation, College Park, Maryland; 
Barnes-Hind Barium Products Company, 
Sunnyvale, California; Carr Corporation, 
Culver City, California; Coreco Research 
Corporation, New York, New York; Dick 
X-Ray Company, St. Louis, Missouri; 


Dunlee Corporation, Chicago, Illinois; E. I. 
du Pont de Nemours & Company, Inc., 
Wilmington, Delaware; Eastman Kodak 
Company, Rochester, New York; Eureka 
X-Ray Tube Corporation, Chicago, Illinois; 
Fairchild Camera and Instrument Corpora- 
tion, Syosset, Long Island, New York; 
L. M. Forsyth X-Ray Corporation, Chi- 
cago, Illinois; E. Fougera & Company, Inc., 
Hicksville, Long Island, New York; Frank- 
lin X-Ray Corporation, Philadelphia, Penn- 
sylvania; General Electric Company, Mil- 
waukee, Wisconsin; Gray Pharmaceutical 
Company Inc., Newton, Massachusetts; 
Grune & Stratton, Inc., New York, New 
York; Halsey X-Ray Products, Inc., Brook- 
lyn, New York; Paul B. Hoeber, Inc., New 
York, New York; Hospital Microfilming, 
Pearl River, New York; Howdon Videx 
Products Corporation, Mount Vernon, 
New York; Ilford Inc., New York, New 
York; Keleket X-Ray Corporation, Wal- 
tham, Massachusetts; Leishman X-Ray 
Engineering Company, Los Angeles, Cali- 
fornia; Liebel-Flarsheim Company, Cincin- 
nati, Ohio; LogEtronics Inc., Alexandria, 
Virginia; Low X-Ray Film Corporation, 
New York, New York; Machlett Labora- 
tories, Incorporated, Springdale, Connecti- 
cut; Mallinckrodt Chemical Works, St. 
Louis, Missouri; Mattern X-Ray Division 
of Land-Air, Inc., Chicago, Illinois; Medi- 
cal Case History Bureau, New York, New 
York; Micro X-Ray Recorder, Inc., Chica- 
go, Illinois; North American Philips Com- 
pany, Inc., New York, New York; Nuclear- 
Chicago Corporation, Chicago, Illinois; 
Pako Corporation, Minneapolis, Minne- 
sota; Pelvic Anchor Corporation, Roch- 
ester, New York; Physicians’ Technical 
Equipment Company, Milwaukee, Wis- 
consin; Picker X-Ray Corporation, White 
Plains, New York; Profexray, Incorpo- 
rated, Maywood, Illinois; Schick X-Ray 
Company, Inc., Chicago, Illinois; Frank 
Scholz X-Ray Corporation, Boston, Massa- 
chusetts; Siemens New York Incorporated, 
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New York, New York; Standard X-Ray 
Company, Chicago, Illinois; Charles C 
Thomas, Publisher, Springfield, Illinois; 
United States Radium Corporation, Mor- 
ristown, New Jersey; Victoreen Instrument 
Company, Cleveland, Ohio; Westinghouse 
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Electric Corporation, Pittsburgh, Pennsyl- 
vania; Winthrop Laboratories, New York, 
New York; X-Ray Monitoring Corpora- 
tion, New York, New York; X-Ray Solu- 
tion Service, Detroit, Michigan; Year Book 
Publishers, Inc., Chicago, Illinois. 
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SOCIETY PROCEEDINGS AND NEWS ITEMS 


THE ELEVENTH ANNUAL MID-WINTER 
RADIOLOGICAL CONFERENCE 


The Eleventh Annual Mid-Winter Radi- 
ological Conference, sponsored by the Los 
Angeles Radiological Society, will be held 
at the Statler Hotel, Los Angeles, Cali- 
fornia, on Saturday and Sunday, January 
31 and February 1, 1959. 

An outstanding program of pertinent 
interest has been arranged and the guest 
speakers will be: Dr. Peter Kerley, London, 
England; Professor D. W. Smithers, Lon- 
don, England; Dr. F. N. Silverman, Cin- 
cinnati, Ohio; Dr. A. Finkelstein, Phila- 
delphia, Pennsylvania. 

The conference fee of $20.00 includes two 
luncheon meetings featuring Questions and 
Answers. A banquet ($7.50 per plate) pre- 
ceded by cocktails will be held Saturday eve- 
ning. Reservations may be made through 
Dr. Chester P. Bonoff, 1930 Wilshire Blvd., 
Los Angeles 57, California. 

Courtesy cards will be available to resi- 
dents in Radiology and radiologists in the 
Armed Forces by advance registration, with 
reduced tariff for the luncheons and ban- 
quet. Hotel reservations should be made 
promptly through the Convention Man- 
ager, Statler Hotel, Los Angeles, California. 


INTERNATIONAL ATOMIC ENERGY AGENCY 
SURVEYS LATIN AMERICA 


At the request of the Latin American 
Countries, the International Atomic Energy 
Agency this spring and summer sent a sur- 
vey team of experts to investigate the needs 


for the establishment of a training center or 
centers in the peaceful use of atomic energy 
in Latin America. The team visited all but 
three of the twenty Latin American Coun- 
tries and ranged as far south as 1100 miles 
below Buenos Aires. The head of the mis- 
sion was Dr. Norman Hilberry, Director of 
the Argonne National Laboratory. Other 
members of the mission were: Dr. Harold 
Sheard of the United Kingdom Atomic 
Energy Authority and Dr. Alfred Car- 
casses, a Sub-Director of the French atomic 
energy installation at Saclay, France. Dr. 
Mario E. Bancora of Argentina represented 
the International Agency. Advisors to the 
mission were: Dr. James W. J. Carpender, 
advising in medicine and biology, from the 
University of Chicago; Dr. French Hage- 
mann, advising in chemistry, from the Ar- 
gonne National Laboratory; and _ Dr. 
Nathan Woodruff, advising in biology and 
agriculture, of the United States Atomic 
Energy Commission office in Buenos Aires. 
Observers from the Organization of Ameri- 
can States were: Dr. Luiz Cintra do Prado, 
of Sado Paulo University, Brazil; and Dr. 
John K. Rouleau, of the Latin American 
Division of the United States Atomic 
Energy Commission. As an observer from 
the Economic Commission for Latin Amer- 
ica, there was Dr. Francis Silvart of Santi- 
ago, Chile. The executive secretary was 
Mrs. Ulrika Schiller. At the end of the trip 
in Mexico City, the group flew to Vienna, 
Austria, where a report to the International 
Atomic Energy Agency was made. 
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ROENTGEN DIAGNOSIS 
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ParisH, CuristopHER: The clinical features of 
intrathoracic neurogenic tumours......... 
Grecc, Duncan McC.: Some radiological as- 
pects of primary intrathoracic neurogenic 
tumours; based on a review of Ig cases... . 
G., and Pou.irzer, G. R.: Radio- 
logic images of the lungs of patients with 
Tuomson, J., and Forrar, J. O.: Regional ob- 
structive emphysema in infancy........... 
VaccarezzA, R. F.: The problem of pneumo- 
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Hemodynamic complications in tetralogy of 
Fallot after pulmonary valvectomy or in- 
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McLaren, J. R., and Bay.in, G. J.: Two 
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Hirst, A. E., Jr., and Barsour, B. H.: Dis- 
secting aneurysm with 
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currence of subcostosternal (Morgagni) 
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Bastipe, R.: Contribution to the radiologic 
study of swallowing difficulties in the infant 

WertrstTEIN, P.: The esophagogastric junction 
in the child and adult................... 

Kaurmay, S. A.: Epiphrenic diverticula of the 

Gorpon, SEWELL S.: The angled postero-an- 
terior projection of the stomach; an attempt 
at better visualization of the high transverse 

Vickers, JAMEs E.: Recurrent gastric ulcer in- 
cident to cortisone therapy............... 

GHISLANZONI, Roperto: Paramedial retro- 
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Newman, Harry, and Friscue, Louis H.: 
Lesser omental bursa abscess simulating 
gastric neoplasm; report of a case......... 

Mepuurst, GEorrrEY ARKILL: Duodeno- 

DuBercer, R. L.: Enterogenous cyst of the 

Lans, Hyman S., Srern, Irvine F., Jr., and 
GuMBINER, BERNARD: Calcified appendiceal 
fecalith in a three year old child.......... 

Bistotri, P.: The use of simpamine in the 
radiologic study of spastic conditions of the 
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TONE, A. M.: Infiltrating carcinoma of the 
stomach: Roentgen demonstration of the 
thickened stomach wall.................. 

Fossati, F., and Papacni, L.: Radiologic as- 
pects of steatonecrosis of the gastric wall 
secondary to acute pancreatitis........... 

Hore, J. W., and O’Hara, A. E.: Use of air 
as a contrast medium in the diagnosis of in- 
testinal obstruction of the newborn....... 

K eprEL, B.: Congenital enteric duplication 
cyst; report of a case diagnosed roent- 
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obstructive small bowel dyskinesia. ....... 

Acosta, J. M., and Ravenna, H.: Calcified 

Fraser, R. G., Peirce, C. B., and Firz- 
GERALD, P. J.: Polypoid cholesterolosis of the 
gallbladder: A clinical and _ radiological 


GYNECOLOGY AND OBSTETRICS 


Parez, S. S.: Radiation hazards in ob- 
stetrics and gynecology.................. 


GENITOURINARY SYSTEM 


G.: Greatly enlarged angio- 
graphic images of the anuric kidney (follow- 
ing ligation of the ureter); (experimental 
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Pierro, S.: Contribution on the radiological 
surgical study of the suprarenals by retro- 


| 
Brov 
the 
Le N 
| Huw 
| fer 
nis 
FREI 
| pl 
1076 
ELS 
i 1076 fe 
| en 
1076 
Mes 
tic 
| | 1077 Hou 
co 
| ra 
| || 1077 ror 
Bon 
1072 
1077 
1073 
1078 | 
1073 | 
| 1078 
1073 
| 1079 
1079 
| 1079 
1075 1080 
1075 
107 
1076 
7 1081 
1068 


1958 


1077 


1077 


1078 


1079 


1080 


1081 


108! 


Voi. 80, No. 6 
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Le May, M.: The early radiological diagnosis 
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Meszaros, W. T.: The regional neiions- 
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ROENTGEN DIAGNOSIS 
NECK AND CHEST 


ParisH, CHRISTOPHER. The clinical features of 
intrathoracic neurogenic tumours. ¥. Fac. 
Radiologists, Oct., 1957, 8, 381-384. (From: 
Papworth and Addenbrooke’s Hospitals, 
Cambridge, England.) 


Nineteen cases of intrathoracic neurogenic tumors 
were studied; eight of these were symptomatic and 
are reported herewith. In the 11 asymptomatic cases 
the tumors were coincidental,—1> being benign and 
1 doubtfully malignant. Of the 8 symptomatic pa- 
tients, 5 had malignant and 3 benign tumors. 

The symptoms may be pulmonary, neurologic, 
alimentary and cutaneous. The pulmonary symp- 
toms include hemoptysis, dyspnea, pleural effusion, 
recurrent pneumothorax, asthmatic attacks, stridor 
from tracheal obstruction, atelectasis, emphysema, 
recurrent pneumonia, and persistent cough. The 
neurologic symptoms which may be present are 
neuralgia affecting the nerve of origin of the tumor, 
spinal cord symptoms due to dumb-bell extension 
or malignant vertebral invasion, Horner’s syndrome, 
and shoulder-tip pain due to diaphragmatic “‘irrita- 
tion.”’ Digestive symptoms of flatulence, dysphagia 
and vomiting have been noted. Cutaneous manifes- 
tations may be observed at times and these may 
include multiple subcutaneous nodules and_ skin 
pigmentation. 

The following conclusions are reached: (1) The 
absence of symptoms in cases of suspected intra- 
thoracic neurogenic tumors is more common in those 
which had not undergone malignant change; (2) 
the presence of apparently serious symptoms, such as 
hemorrhagic pleural effusion, does not necessarily 
indicate malignancy; (3) large recurrences of border 
line malignant tumors can occur twelve years after 
initial excision, and can be excised in elderly pa- 
tients, though frankly sarcomatous changes may 
have supervened; (4) the presenting symptoms of 
intrathoracic neurogenic tumors are extremely 
varied; (5) sudden blood pressure changes during 
operative removal of unknown intrathoracic tumors 
should suggest the diagnosis of pheochromocytoma; 
and (6) thoracotomy should be advised in all cases 
of suspected intrathoracic neurogenic tumors, 
whether or not they are symptomatic.—Samuel G. 


Henderson, M.D. 


Greco, Duncan McC. Some radiological as- 
pects of primary intrathoracic neurogenic 
tumours; based on a review of Ig cases. 
F. Fac. Radiologists, Oct., 1957, 8, 385-393. 
(From: Papworth and Addenbrooke’s Hos- 
pitals, Cambridge, England.) 

A large proportion of reported intrathoracic 
neurogenic tumors has heen asymptomatic, and 
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accidentally discovered by mass roentgenography 
chest surveys or by roentgen examination of the 
chest for exclusion purposes. The paravertebral 
gutter and the posterior part of the mediastinum 
where both autonomic and intercostal nerves lie 
close together are the common sites of origin of these 
tumors. 

Roentgen Appearance. The size of the intra- 
thoracic neurogenic tumors exhibits wide variations, 
—from pigeon’s egg size to a mass occupying the 
greater part of a hemithorax. They have clearcut, 
well-defined margins and are usually rounded or 
ovoid. Slight lobulation, border irregularity or seg- 
mental straightening of contour of the tumor may 
be a sign of cystic, degenerative, or even malignant 
changes within the tumor. Laminagraphy is of 
particular value in such cases, and may demonstrate 
adjacent bone erosion and sclerosis, or tumor calcifi- 
cation. Rapid increase in size of the mass, increased 
lobulation or irregularity and loss of clear marginal 
definition may indicate malignancy. A “‘collar- 
button” tumor described by Kornblum and Brad- 
shaw in 1941, which erodes the intervertebral fora- 
men from without and grows inward, is not uncom- 
mon, but it seldom produces neurologic signs. 

It is often possible roentgenologically to differ- 
entiate between ganglioneuroma and neurofibroma 
if the tumor is small. The small ganglioneuroma in 
the posteroanterior projection has a broad _ base 
adjacent to the mediastinum, whereas a similarly 
situated small neurofibroma often appears rounded 
medially and has a narrow base. The tumor-medias- 
tinal angle is more acute with neurofibroma, and 
in the ganglioneuroma it is often obtuse. 

Differential Diagnosis. Cystic conditions such as 
dermoid, teratoma, tracheal, bronchogenic, gastro- 
genous, hydatid, and pleuropericardial cysts arising 
in an abnormal or more posterior position than usual 
must be considered in differential diagnosis in the 
case of postérior or apicoposterior neurogenic tu- 
mors. In loculated posterior pleural effusions or 
empyema, the lower border is often well defined and 
the upper border is not clearly differentiated al- 
though otherwise such lesions might be mistaken for 
neurogenic tumors. The shape of the loculation is 
sometimes oval in one projection with the margins 
tapering into the pleural edges, unlike the pleural 
reflection around the extrapleural neurogenic tumor. 
Other lesions to be considered in differential diag- 
nosis include retrosternal goiter, thymic tumors, 
primary tumors of ribs, spine and pleura, extra- 
pleural hematoma, lipoma, and meningocele, and 
occasionally an aortic aneurysm. While intrathoracic 
neurogenic tumors arising in sites other than the 
paravertebral gutter are much less common, never- 
theless primary pulmonary tumors, solitary metas- 
tases, granuloma, hamartoma, abscess and_pul- 
monary arteriovenous aneurysm must be differ- 
entiated.—Samuel G. Henderson, M.D. 
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PoLiitzeR, Guipo, and Potiirzer, Guipo R. 
Imagenes radidlogicas del pulmén del polio- 
mielitico respiratorio. (Radiologic images of 
the lungs of patients with poliomyelitis) 47. 
Cated. pat. y clin. tuberc., 1956, 78, 39-71. 
(From: Hospital F. J. Mufiz, Buenos Aires, 
Argentina.) 


In the 1956 outbreak of poliomyelitis in Buenos 
Aires, the authors could obtain roentgenologic data 
on 135 patients with respiratory complications. Be- 
cause most of them were confined to a respirator, 
the taking of roentgenograms was a delicate and 
tedious operation; the patients were supine and an- 
teroposterior views only could be obtained. This re- 
quired careful interpretation of the roentgenograms 
and, in fact, proper evaluation of the roentgenologic 
images and correlation with the clinical course of 
the disease were done a posterori. 

An early finding, occurring a few days after the 
onset of the disease, was a narrowing of the shoulders 
with medial displacement of the scapula, due to 
atrophy of the thoracic and shoulder muscles. After 
several weeks there may be a lateral and downward 
displacement of the shoulders, so that their upper 
limit is at the level of the fifth dorsal vertebra. The 
ribs also fall downward and when this is not ac- 
companied by alterations in the position of the 
shoulder bones, the thoracic cage takes an odd con- 
figuration as if shrunk away from the shoulders. 
Unilateral or, more commorly, bilateral paralysis of 
the diaphragm occurred in 76 per cent of the cases; 
this paralysis, however, was usually only transitory. 
One has to be careful not to overdistend the lungs 
when taking the roentgenograms, lest the upward 
displacement of the paralyzed diaphragm be masked. 
On the other hand, in the recovery stage when the 
patient is already breathing on his own, it is not rare 
to observe paradoxic movements of the diaphragm, 
due to exaggerated use of the neck and shoulder 
muscles for breathing purposes. In the abdomen, en- 
largement of the spleen and liver are usually seen, 
persisting several weeks and being more pronounced 
in small children. Another frequent finding is dilata- 
tion of the stomach and intestines, probably related 
to relaxation of the abdominal wall and alterations 
in the smooth muscle. 

Frank pleural effusions were observed in 4.4 per 
cent of the cases; probably small effusions were not 
clearly recognized because the patients were supine. 
In 4 cases spontaneous pneumothorax was observed 
and half of these died; the patients developing 
pneumothorax while in the respirator are in great 
danger, because if the condition is not recognized, 
an enormous amount of air is collected in the pleural 
cavity which herniates in the abdomen. 

Mediastinal widening occurs fairly frequently and 
it is mostly a secondary change due to paralysis of 
the diaphragm. Mediastinal lymph node enlarge- 
ment is infrequently seen. At times the widening 
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may be accounted for by mediastinitis, which 
may follow tracheostomy. 

A diffuse clouding of the lung fields, through 
which the bronchial markings could still be seen, 
was a fairly frequent observation in patients with 
cyanosis and dyspnea. This image promptly disap- 
peared once the respirator took care of the patient’s 
respiratory needs. A scattering of small rounded, non- 
confluent densities occurred in patients with im- 
paired swallowing mechanism or with abundant 
secretions; they are probably due to tiny atelectases 
and they clear up with tracheal aspirations. Another 
finding with a good prognosis is a typical image of 
bronchiolo-alveolitis, the nature of which is not 
known. Two patients developed multiple foci of 


‘ bronchopneumonia with fatal outcome. In some 


cases a diffuse bilateral clouding may be observed 
which in a few hours spreads to the whole lung paren- 
chyma, giving a roentgenologic appearance very 
similar to acute pulmonary edema. Clinically, these 
patients died in a short time with acute respiratory 
failure. Atelectases and pneumonitis were fairly 
common, and their differentiation is relatively easy, 
if attention is paid to accompanying signs such as 
retraction of the diaphragm, ribs, and interlobar 
fissure. This is of great clinical importance, because 
aspiration promptly solves atelectases while pneu- 
monitis, of much graver prognosis, is not affected in 
any way by it.—Francisco Comas, M. D. 


THomson, James, and Forrar, Joun O. Re- 
gional obstructive emphysema in infancy. 
Arch. Dis. Childhood, April, 1958, 23, 97-108. 
(From: The Royal Infirmary, Dundee, and 
the Western General Hospital, Edinburgh 
and from the Departments of Child Health, 
University of St. Andrews and University 
of Edinburgh, Edinburgh, Scotland.) 


The authors proposed a classification of emphy- 
sema occurring in infancy according to the site of 
the valvular obstruction. The 3 groups are: (1) 
lobar emphysema, where the obstruction is intrinsic 
or extrinsic to the main stem bronchi; (2) lobular 
emphysema, in which the valve phenomena are 
present in the smaller bronchi or bonchioles (and the 
interalveolar pores of Kohn are obstructed to the 
degree to allow a trapping of air); and (3) cystic 
obstructive emphysema, where the valve is at the 
alveolar level. 

Gross examples of regional obstructive emphy- 
sema in infancy are presented and illustrate a 
variety of pathologic conditions in which this dis- 
order may occur. Lobular emphysema may be sec- 
ondary to congenital malformations or to intra- or 
extrabronchial abnormalities. The intrabronchial 
abnormalities include foreign bodies, mucus or 
mucopus, mucosal swelling and granulation tissue. 
The extrabronchial conditions comprise enlarged 
heart, enlarged hilar lymph nodes, extrabronchial 
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cysts and aberrant blood vessels including ductus 
arteriosus. The lobular emphysema occurs following 
bronchiole obstruction in a regional distribution. 
This may occur secondary to aspiration of vomitus, 
mucus, amniotic fluid or mucosal swelling. The 
cystic type occurs with congenital retention cysts 
and acquired postpneumonic cysts. 

Cases are presented which demonstrate these 
classifications. Some unusual cases of emphysema 
in infancy are described. The roentgenographic 
differentiation of primary and compensatory em- 
physema is presented. Treatment is touched upon 
and the indications for surgical intervention are dis- 
cussed.—Yames F. Martin, M.D. 


VaccarezzA, Ratu F. (Buenos Aires, Argen- 
tina.) El problema de la neumonoconiosis en 
nuestro pais; aspectos clinicos y sociales. 
(The problem of pneumoconiosis in our 
country; clinical and social aspects.) An. 
Cated. pat. y clin. tuberc., 1956, 78, 5-38. 


On the basis of a long experience with this disease, 
and reporting 16 new cases to illustrate his points, 
the author comments on the vagaries of pneumo- 
coniosis in relation to time of appearance after ex- 
posure to the causative agent, etiologic factors, 
clinical course, and development of tuberculosis. 
He briefly reviews the social legislation enacted in 
several foreign countries and Argentina dealing with 
industrial hygiene and compensation policies, and 
finds it for the most part greatly inadequate. A 
strong plea is made for better protection of the 
worker, including prohibition of especially dangerous 
procedures such as the use of a sand jet for glass en- 
graving, and for new legislation that will take into 
account the long latent period of this disease and the 
permanent disability it causes.—Francisco Comas, 


M.D. 


Wooprurr, Joun H., Jr., Orroman, RicHarp 
E., and Isaac, Frank. Bronchiolar-cell 
carcinoma. Radiology, March, 1959, 70, 335- 
348. (Address: J. H. Woodruff, Jr., 1124 W. 
Carson St., Torrance, Calif.) 


Bronchiolar carcinoma, also called alveolar-cell 
carcinoma, pulmonary adenomatosis, papillary 
adenocarcinoma, and mucous carcinoma, is a recog- 
nized clinical and pathologic entity, which in its 
behavior, location and relatively benign histology 
is quite different from bronchogenic carcinoma. 
Bronchiolar carcinoma is a primary lung tumor 
probably originating in the terminal bronchioles, 
has a relatively benign histologic appearance, ard 
as a rule does not destroy the normal pulmonary 
tissue. Tumor masses, which may be multiple or 
solitary, varying in size from a few millimeters in 
diameter to masses involving the whole lung, which 
tends to be expanded, may be found. Major bronchi 
may rarely be invaded late in the course of the dis- 
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ease; however, focal atelectases and superimposed 
infection are not uncommon. Pleural involvement 
may produce serosanguineous pleural effusions, 
Metastatic spread may occur by extension to con- 
tiguous areas, by the lymphatics, and by the blood 
stream. Extension by tumor implants throughout the 
bronchial tree and multicentric origin rather than 
spread from a primary focus are controversial sub- 
jects. There are no characteristic clinical or physical 
findings. Death occurs within one year after sym- 
ptoms develop in about two-thirds of the cases, and 
within four years in the remaining third. A very 
small number survives more than four years. 

The roentgenologic findings depend on the stage 
of the tumor and whether or not dissemination has 
occurred. There are no sites of predilection. The 
lesion begins in the peripheral portion of the bron- 
chial tree where satellite foci are likely to occur. 
These lesions terd to progress in size and coalesce 
to form a much larger lesion over a period of months 
or years, but at times they may appear to be static 
or appear to clear as their pneumonic or focal atelec- 
tatic components resolve. The margins of the shadows 
may be fairly sharp and discrete or very indis- 
tinct and diffuse. Dissemination to the same and 
opposite lung occurs at various stages of develop- 
ment. The primary lesion may be so small that 
roentgen demonstration is impossible, or the signif- 
icance the shadow produces may be misinterpreted. 
Small solitary lesions must be differentiated from 
small granulomatous scars. Development of satellite 
“scars” or increase in size should arouse suspicion. 
The presence of calcification in the lesion would be 
evidence against bronchiolar carcinoma but would 
not exclude it. The larger localized tumors may 
mimic chronic pneumonia. Continued progress and 
lack of resolution should certainly be investigated. 
The character of the primary and secondary lesions 
is not necessarily the same, as one may be rodular 
and the other infiltrative, and vice versa. Cavitary 
lesions are seen but are uncommon. Pleural effusions 


may obscure the primary lung tumor. Once dis- . 


semination has developed, the diagnosis is more ap- 
parent, but unfortunately by this time hope for 
surgical cure has been lost. Mediastiral aderopathy 
is not a common roentgenographic finding. Bron- 
chography may show a uniform, diffuse, rather 
marked narrowing of the segmental bronchi in the 
areas of lung involvement; rigidity and elongation of 
the bronchi; filling rather than coating of the bronchi; 
and a lack of filling of the terminal ramifications of 
the bronchi or of the alveoli of the lung segments sup- 
plied by these bronchi. 

Most diagnoses have been made at autopsy or on 
surgical specimens. Bronchoscopy, aspiration biopsy, 
and cytologic study are of limited value. Explora- 
tory thoracotomy appears to be indicated when 
necessary for the diagnosis of treatable cases. In 
operable cases lobectomy is the treatment of choice. 
The results of radiation therapy have been dis- 
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couraging. Sixteen cases are presented.—Walter H. 
Jarvis, Fr., M.D. 


Lin, T. K., Anroni M., and Kirrte, 
C, Freperick. Hemodynamic complications 
in tetralogy of Fallot after pulmonary 
valvectomy or infundibulectomy (Brock 
procedure). 4m. Heart F., Feb., 1958, 55, 
288-303. (From: The Departments of Medi- 
cine, Pediatrics, and Surgery of the Univer- 
sity of Kansas School of Medicine, Kansas 
City, Kans.) 


This article is a report of serious postoperative 
complications in 3 cases, from a series of 25 patients 
with tetralogy of Fallot, in whom a Brock procedure 
was done. The case reports are given in detail along 
with the catheterization findings and roentgen 
studies. Two of the 3 patients died several months 
toa year postoperatively with heart failure. 

Shortly following surgery the 3 patients showed 
marked improvement with disappearance of cya- 
nosis, increase in exercise tolerance and a feeling of 
well being. Prior to surgery all showed roentgen 
signs of very slight transverse cardiac enlargement 
and right ventricular enlargement associated with 
decreased pulmonary vasculature. 

Postoperatively there was an increase in the 
intensity of the pulmonary systolic murmur and a 
diastolic murmur appeared. It was felt that this 
represented pulmonary regurgitation. Also the 
fluoroscopic studies and roentgenograms revealed 
progressive biventricular enlargement, active forceful 
ventricular pulsations, increased pulmonary vascula- 
ture and excessive pulsations of the pulmonary 
arteries. 

There was an increase in the mean pressure of the 
caval and right atrial pressures postoperatively 
which was felt to be due to ventricular failure. The 
wedge pressure was markedly increased. With the 
fall in pulmonary outflow resistance, the peripheral 
oxygen saturation was increased. Blood flow cal- 
culations showed the development of a large left to 
right shunt through a ventricular septal defect. The 
major factors controlling the direction of the shunt 
were the relative pulmonary and systemic resistances 
and the size of the ventricular defect rather than the 
overriding aorta. Also the resultant right bundle 
branch block may further aggravate the left to right 
shunt. 

The systolic pressures in both ventricles were the 
same both pre- and postoperatively. It probably can 
be said that they would function as a common ven- 
tricle. With a sudden reversal of the shunt and the 
development of pulmonary regurgitation, of a 
variable degree, a failure of the “common ventricle” 
produced. 

It is concluded that because of the potentially 
serious cardiophysiodynamic changes which occur 
Postoperatively and since the ventricular defect is 
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not repaired, this surgical approach to tetralogy of 
Fallot should be considered only as palliative and 
not without hazard.—YFohn Gwinn, M.D. 


McLaren, J. R., and Bayuin, Georce J. Two 
cases of aneurysms of the sinus of Valsalva 
with interesting roentgen changes. Radiology, 
March, 1958, 70, 362-367. (From: Depart- 
ment of Radiology, Duke University, Dur- 
ham, N.C.) 


The authors report 2 cases of aneurysm of the 
sinus of Valsalva which show roentgen changes 
usually seen in other types of heart disease. This 
type of aneurysm may so distort the aortic valve that 
regurgitation ensues, or the coronary artery orifice 
may be involved with resulting coronary insufficiency 
or occlusion. It may extend sufficiently to encroach 
on the cardiac chambers or the atrioventricular 
valves. Perforation leads to an aortic cardiac shunt 
which is usually to the right heart, causing heart 
failure and this is the most frequent cause of death. 
There are no roentgen signs of the aneurysm 
because of its intracardiac location; however, in 
complicated cases there may be marked roentgeno- 
graphic changes as in the 2 cases reported by the 
authors. In the event of perforation, there will be 
marked cardiac enlargement and signs of congestive 
failure. 

An autopsy of one of the cases revealed the se- 
quelae of long standing heart failure; all the heart 
chambers were enlarged and there was aneurysmal 
dilatation of the left coronary and noncoronary 
aortic sinuses with multiple perforations into the 
left ventricle. Both aneurysms had extended to and 
involved the aortic leaflet of the mitral valve and 
encroached upon the left atrium. The aortic valves 
and aortic sinuses revealed evidence of chronic in- 
flammation, and the aneurysm was considered to be 
of inflammatory origin. These findings helped to ex- 
plain the roentgen changes of cardiac enlargement 
and prominent pulmonary vasculature which sug- 
gested a mitral valvular lesion. Autopsy of the 
second case revealed a large aneurysmal dilatation 
of the sinus of Valsalva which narrowed the inflow 
tract of the right ventricle and extended from above 
the cusp of the aortic valve into the right ventricular 
space. This encroachment of the 6.5 cm. aneurysm 
upon the right ventricle had markedly limited the 
flow of blood through the right ventricle and ex- 
plained the marked diminution in size of the pul- 
monary vessels as well as the cardiac enlargement 
seen on the roentgenograms. This second case was 
considered to be of congenital origin.—Yohn S. 
Alexander, M.D. 


Hirst, Avsert E., Jr., and Barsour, Ben- 
jamin H. Dissecting aneurysm with hemo- 
pericardium; report of a case with healing. 


New England F. Med., Jan., 1958, 258, 116- 
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120. (From: The Department of Pathology, 
Los Angeles County Hospital, Los Angeles, 
Calif.) 


Healing of a dissecting aneurysm of the aorta is 
not uncommon. It typically results in a “double 
aorta” with the aneurysmal sac originating and 
terminating in the original lumen. Obliteration of 
the lumen of the dissecting segment is rare. 

Rupture into the pericardial sac is the most fre- 
quent cause of death in dissecting aneurysm. Death 
occurs by acute cardiac tamponade. Survival for 
five weeks has been the longest reported. 

A case is presented in which a seventy-one year 
old male survived three months. Healing was ac- 
companied by spontaneous resolution of the hemo- 
pericardium and union of the layers of the aorta by 
a vascular scar. Muscle loss rather than cystic 
medionecrosis was apparently the predisposing cause 
of dissection. 

The amount of fluid in the pericardial sac necessary 
to produce cardiac tamponade depends on the 
volume and rate of accumulation. Studies on dogs 
suggest that venous pressure begins to rise when the 
volume of the fluid exceeds one third the weight of 
the heart or 80-100 ml. in humans. Effusions of 300 
ml. or more are generally found in cases of fatal acute 
tamponade. Pericardial aspiration may be of thera- 
peutic as well as diagnostic value in dissecting 
aneurysms, though it seems unlikely that aspiration 
alone will prevent further pericardial hemorrhage or 
extension of aortic dissection.—Charles H. Helmen, 


M.D. 


Lunp, Ronatp R., Crister, EuGene C., 
Sammons, Bitty P., and GarTeENLAus, 
Cuarves. Simultaneous occurrence of sub- 
costosternal (Morgagni) hernia and hiatus 
hernia; report of a case. Radiology, April, 
1958, 70, 561-563. (Address: U. S. Naval 
Hospital, St. Albans, N. Y.) 


The rare simultaneous occurrence of a subcosto- 
sternal (Morgagni) and a hiatal hernia is reported. 
This case is the second reported instance of this 
unusual combination of diaphragmatic hernias and is 
the only reported case where the herniations con- 
tained hollow viscera, permitting diagnosis of both 
hernias by barium contrast studies. 

Diaphragmatic hernias are not unusual, particu- 
larly in persons over fifty years of age. Of the various 
types, the hiatal hernia is the most common, while 
the foramen of Morgagni hernia is the rarest of all 
forms of diaphragmatic hernia. However, both types 
have several common features: they are rare at 
birth; they usually occur in later life; they are more 
common in women; and they are the only types of 
diaphragmatic hernia with true hernial sacs.— 


Edward B. Best, M.D. 
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ABDOMEN 
Bastipe, R. (Lyon, France.) Contribution 4 
étude radiologique des troubles de la dé. 
glutition chez le nourrisson et le jeune enfant, 

(Contribution to the radiologic study of 

swallowing difficulties in the infant and 

young child.) ¥. de radiol., d’électrol. et de 

méd. nucléaire, July-Aug., 1957, 38, 663-674. 

The author groups his cases as follows: 

1. Swallowing Difficulties with Congenital Mal. 
formations: (a) Bucco-labial-pharyngeal malforma- 
tions. These include labial dehiscence, macroglossia, 
cystic malformation at the base of the tongue, and 
particularly hare-lip, isolated or with a divided 
palate. In advanced cases suction and spoon feeding 
is impossible and when false alimentary passages into 
the air-way develop, the prognosis is grave. The 
ingestion of lipiodol demonstrates these passages 
and permits evaluation of “gavage” during surgery, 
(b) Esophageal malformations. These are primarily 
esophageal atresia with fistula formation between 
the digestive and respiratory tracts. Examination is 
done with lipiodol introduced through a catheter. 
Usually an esophageal obstruction is encountered so 
that the lipiodol ends in a cul-de-sac and perhaps a 
superior tracheo-esophageal fistula. Another type 
of fistula may develop inferiorly and sometimes both 
may be present, although the author includes one 
case .with no fistula at all. The prognosis depends 
on how early the diagnosis is established and surgery 
performed. (c) Hernia through the esophageal hiatus 
and malformations of the cardiac tuberosity of the 
stomach. These anomalies contribute greatly to 
swallowing difficulties not only because the alimen- 
tary bolus is rejected, but because acid gastric 
juice bathes the lower end of the esophagus between 
meals. There are 3 major forms of hernia: partial 
gastric ectopy, paraesophageal, and sliding. In re- 
cent years the problem has been widened by the 
observation of minor signs of cardiac malposition, 
namely cardia mobile and cardio-esophageal re- 
laxation. Paradoxically, large hernias may 
asymptomatic except for pressure on the lungs while 
small hernias may be associated with hematemesis, 
peptic esophagitis or gastro-esophageal reflux. The 
roentgenologic examination consists of exposing 4 
number of films during and after the ingestion of 
barium. This can be done during fluoroscopy o 
blindly, but fluoroscopy will determine the best 
positions. Relaxation of the “cardio-esophagus” is 
characterized by increase in the diameter of the in- 
ferior cardio-esophageal segment, loss of the angle of 
His and the ease of producing reflux. Cardia mobile 
is shown by the ascent of the cardia to the level of, 
then above the dome of the diaphragm. The cardia 
is so labile that it may reduce itself spontaneous! 
during the examination. Reflux is produced easily: 
Careful attention should be paid to the lower es 
phagus for signs of peptic esophagitis, ulcer and trut 
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stenosis. There may be contraction due to periesoph- 
ageal fibrosis. Roentgenologic examination is also 
valuable postoperatively to detect recurrences which 
occur frequently. 

2. Rare Causes of Swallowing Difficulty: Extrinsic 
compression as by hypertrophied thyroid, lymph- 
adenopathy, pericarditis, right aortic arch, etc. 

3. Functional Difficulties: Because of the danger 
of a false passage, lipiodol is used in the infant and 
liquid and barium biscuit in the young child to study 
these difficulties. They may be classified as: (a) 
Buccal with total absence of swallowing movement, 
or slowness of relaxation; (b) pharyngeal with 
partial, fragmentary or anarchic coordination of the 
pharyngeal musculature. Another sign is atony and 
stasis of the opaque material in the hypopharynx. 
The usual reflex closure of the nose and larynx may 
be lost; and (c) esophageal, a complete esophageal 
paralysis may be present, but more often there is a 
simple atony. The esophagus is large and move- 
ments lack efficiency and are disordered. This atony 
is almost always accompanied by hypertony of the 
cardia with true spasm. 

The funtional difficulties in the young child may 
be the result of neurotropic infections, hypertension 
of the posterior fossa of the skull and psychogenic 
disorders. In the infant, prematurity, medication 
or encephalopathy may be incriminated.—Marcy L. 
Sussman, M.D. 


Werrstein, P. Le carrefour oesophago-gas- 
trique chez le nourrisson et l’adulte. (The 
esophagogastric junction in the child and 
adult.) Radiol. clin., Nov., 1957, 26, 359- 
381. (From: Institute de Radiologie de la 
Clinique Générale de Genéve, Geneva, 
Switzerland.) 


A detailed discussion of the anatomy and physiol- 
ogy of the lower esophagus and the cardia is given 
as a prelude to the discussion of lesions in this region 
in children and adults. All infants who habitually 
vomit merit a careful roentgenologic study of this 
region. In infants it is necessary to distinguish 
malposition of the cardia and gastric fundus, large 
right diaphragmatic hernias and minor forms or 
syndromes caused by mobile cardia and chalasia of 
the esophagus. Reflux esophagitis may be a com- 
plicating feature in infants as well as in adults. 

One may be tempted to think that dyspeptic 
symptoms in adults may be an extension of similar 
anatomo-physiologic dysfunctions about the lower 
esophagus and cardia, but it should be remembered 
that early cancer may be masked by similar roentgen 
findings.—Charles M. Nice, Fr., M.D., Ph.D. 


Kaurman, S. A. Epiphrenic diverticula of the 
esophagus. 4m. F. Digest. Dis., Jan., 1958, 3, 
38-44. (Address: 750 Harrison Ave., Boston 
18, Mass.) 


Abstracts of Radiological Literature 


1075 


Two types of diverticula of the distal esophagus 
are discussed. Symptoms, etiology, diagnosis, com- 
plications and treatment of pulsion diverticula are 
considered in detail with emphasis on the roentgen 


diagnosis. Five cases are presented.—fack Purcell, 
M.D. 


Gorpon, SEWELL S. The angled postero-an- 
terior projection of the stomach; an attempt 
at better visualization of the high transverse 
stomach. Radiology, Sept., 1957, 69, 393- 
397. (Address: 54th St. & 48th Ave., S., 
Minneapolis 17, Minn.) 


The high transverse stomach is difficult to ex- 
‘amine, in most cases, with a resultant decrease in 
diagnostic accuracy. Part of this difficulty is due to 
body thickness alone, with subsequent poor fluoro- 
scopic visualization, since this type stomach is 
found often in the obese patient. Other factors are 
involved which include inaccessibility of the stom- 
ach to palpation and, perhaps more important, the 
upper portion of the stomach is obscured because of 
considerable overlapping. 

The author presents a preliminary report of an 
angled posteroanterior projection which was de- 
veloped to minimize this overlapping of various 
portions of the stomach. The described procedure 
produces the effect of “‘opening-up” the stomach 
with the fundus and proximal segment projected 
upward with a relative downward projection of the 
antrum and distal segment. This view is obtained 
with upward or craniad angulation of the beam 
some 35° to 45°, centering on a 14 X 17 inch cas- 
sette placed beneath the chest with the upper edge 
of the cassette at the patient’s chin. Additional 
technical factors are presented. 

Three cases are reported to demonstrate the use- 
fulness of this projection. Two cases were carcinoma 
of the proximal stomach wherein the extent of the 
lesions was demonstrated best on the angled projec- 
tion. In the third case, a gastric ulcer of the lesser 
curvature at the incisura, the lesion was demon- 
strated only on the angled posteroanterior projec- 
tion. 

The author now routinely employs this technique 
on the high transverse stomach.—Edward B. Best, 


M.D. 


Vickers, James E. Recurrent gastric ulcer 
incident to cortisone therapy. Radiology, 
Sept., 1957, 69, 412-414. (Address: 999 San 
Bernardino Road, Upland, Calif.) 


The occurrence of peptic ulceration of the stomach 
or duodenum in patients taking adreno-cortical 
substances is controversial. Some reports in the 
literature indicate that this is a possibility. 

The author presents a case report of a patient who 
developed a very large gastric ulcer during cortisone 
therapy which promptly healed after discontinuance 
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of the drug. Upon resumption of cortisone the ulcer 
recurred, but healed again when the medication was 
stopped. The author feels that in this particular 
patient cortisone therapy was definitely related to 
the development of the gastric ulcer.—Donald N. 
Dysart, M.D. 


GuISLANzoNI, Roperto. La zona retrogastrica 
paramediana. (Paramedial retrogastric zone.) 
Ann. radiol. diag., 1957, 30, No. 4, 295-311. 
(From: Istituto de Radiologia della Univer- 
sita, Genova, Italy.) 


With improved methods, investigation of the 
retrogastric zone has become more productive and 
accurate. Direct roentgenographic demonstration is 
always superior to indirect evidence and signs. Not 
only is the organ affected visualized, but also the 
pathologic changes. 

The author presents 3 cases in which various 
procedures were used for proper study of the retro- 
gastric zone. In Case 1, a patient who had been sub- 
jected to subtotal gastric resection for ulcers of the 
stomach several years previously, jaundice and 
colicky epigastric pains were the outstanding symp- 
toms. After a negative gastrointestinal series, pre- 
coccygeal air insufflation and laminagraphy revealed 
a mass in the region of the pancreas. At surgery, a 
pancreatic cyst containing 300 cc. fluid was found. In 
Case 11, although the gastrointestinal series and re- 
troperitoneal air studies gave evidence of a pre- 
vertebral mass, aortography demonstrated an 
aneurysm of the abdominal aorta. In Case 111, a 
tumor mass located in the mesocolon was visualized 
by retroperitoneal air study and laminagraphy. 

The conclusion is reached that in selected cases 
various studies, as utilized by the author, yield 
gratifying results in detecting pathologic lesions in 
the retrogastric zone.—Peter E. Russo, M.D. 


Newman, Harry, and Friscue, Louis H. 
Lesser omental bursa abscess simulating 
gastric neoplasm; report of a case. Radiology, 
Oct., 1957, 69, 567-570. (Address: H. New- 
man, University of Oregon Medical School, 
3181 S. W. Sam Jackson Park Road, Port- 
land 1, Ore.) 


Abscess formation in any one of the subphrenic 
spaces may occur not too infrequently, but such a 
finding in the lesser omental sac or bursa is rela- 
tively rare. The authors report a case of such an 
abscess located in the lesser omental bursa. An upper 
gastrointestinal examination revealed a large mass 
protruding into the gastric fundus and pars media. 
The margins of this mass were smooth, sharply 
defined and curvilinear in contour, with no surface 
ulcerations being evident. The lesion appeared to 
arise from the posterior wall of the stomach and sug- 
gested the presence of a gastric neoplasm. At laparot- 
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omy a large mass was found in the lesser omental 
bursa, adherent to the posterior stomach wall and 
adjacent pancreas and spleen. While removing the 
mass, it was opened and found to be an abscess. The 
adherent stomach wall was removed with the mass, 
Microscopic examination showed no evidence of 
neoplasm. 

Extragastric tumors may displace the stomach in 
any direction or cause compression resulting in a 
localized area of semi-translucency in the barium. 
filled stomach. The differential diagnosis should 
include adrenal, pancreatic, and renal neoplasms, 
aortic aneurysms, and omental cysts. In addition, 
the foramen of Winslow may become sealed by an 
inflammatory exudate, with fluid accumulation and 
distention of the lesser sac to such a degree as to 
cause gastric displacement or deformity, as occurred 
in this case.—Donald N. Dysart, M.D. 


Mepuurst, GEorrrey ARKILL. Duodeno-colic 
fistula. Brit. F. Radiol., 1956, 29, 381-385. 
(From: Department of Radiology, The 
United Sheffield Hospitals, Sheffield, Eng- 


land.) 


Duodeno-colic fistula, whether produced by a 
malignant or a benign lesion, is a rare condition. The 
fistula more often follows involvement of the trans- 
verse colon and hepatic flexure by a malignant 
growth. 

The symptoms may be those related to the under- 
lying lesion with those of the fistula superimposed. 
If the condition is of long standing, the symptoms 
may be entirely due to the fistula. In the majority 
of cases, the fistula is best demonstrated by barium 
enema examination. Air contrast studies may give 
further information as to the track of the fistula. 
Barium meal and small bowel studies may some- 
times reveal the fistulous communication but not 
the colonic lesion. 

The author reports three additional cases of 
duodeno-colic fistula, including two new cases, two 
caused by carcinoma of the colon and one by a 
carcinoma of the gallbladder, which appears to be 
the first case reported.—L. C. Lippert, M.D. 


DuBercer, R. L. (Sherbrooke, Quebec, Can- 
ada.) Enterogenous cyst of the duodenum. 
¥. Canad. A. Radiologists, Sept., 1957, 8 
54-56. 

The author reports an enterogenous cyst of the 
duodenum which communicated with the biliary 
tract. This was found in a girl fourteen years of age 
who had been having symptoms of epigastric pain 
and occasional vomiting dating back since early 
childhood. On physical examination a vague sensa- 
tion of a mass was occasionally noted, but at other 
times this would disappear. 

Roentgenographically, the descending duodenum 
was dilated and there was a smooth, rounded mass 
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below the ampulla. The mucosal pattern was not 
destroyed, but was spread out over the mass and 
the appearance was that of a benign intraparietal 
mass. 

At surgery an egg-sized cyst was found which com- 
municated with the bile duct. 

The roentgenographic appearance was that of any 
intraparietal duodenal tumor, such as an adenoma 
or leiomyoma. Differentiation would be impossible 
unless it could be shown to vary in size at different 
times. 

This is a rare condition, having been reported only 
4 times previousl y—George L. Sackett, ‘fr., M.D. 


Lans, Hyman S., Srein, Irvine F., Jr., and 
GuMBINER, BERNARD. Calcified appendiceal 
fecalith in a three year old child. Quart. Bul/., 
Northwestern Univ. M. School, 1957, 37, No. 
4, 308-310. (From: The Departments of 
Surgery and Pediatrics, Northwestern Uni- 
versity Medical School, and the Highland 
Park Hospital, Highland Park, III.) 


A case is reported which, while not proved, is felt 
to represent a calcified fecalith in the appendix. On 
the admission of the patient to the hospital, a roent- 
genogram disclosed an ovoid calcific density in the 
right lower quadrant of the abdomen. An appen- 
dectomy performed “shortly after admission” re- 
vealed a gangrenous appendix, which was removed, 
but no fecalith could be palpated nor was such 
found when the appendix was subsequently ex- 
amined. 

Four days postoperatively, a roentgenogram of the 
abdomen disclosed the calcific density in the ‘‘region 
of the rectum.” Two days subsequently a hard ovoid 
“foreign body” was passed with the feces and im- 
mediate roentgenographic examination of the ab- 
domen failed to disclose the previously noted 
opacity.—Fred Barlow, M.D. 


Bistotri1, Prero. L’impiego della simpamina 
nello studio radiologico delle condizioni 
spastiche della regione piloro-duodenale. 
(The use of simpamine in the radiologic study 
of spastic conditions of the pyloro-duodenal 
region.) Radiol. med., June, 1958, 44, 
$45. (From: Istituto di Radiologia della 
Universita di Genova, Genova, Italy.) 


The importance of early recognition of changes in 
the region of the pylorus and duodenal bulb cannot 
be overemphasized. 

In the past, atropine, insulin, morphine, benze- 
drine sulfate and other drugs have been employed 
in order to better evaluate the suspected areas of the 
stomach or duodenum. 

In this investigation the author has used a syn- 
thetic amine, simpamine. This drug has an action 
similar to ephedrine, producing, among other things, 
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a relaxation of the smooth muscle of the alimentary 
canal. 

The drug is given orally or intramuscularly and 
its dosage is § mg. and 10 mg., respectively. The ef- 
fect on the stomach is observed between ten to thirty 
minutes from the injection and twenty to forty 
minutes from the oral intake. 

The results obtained by the author confirm the 
findings noted by Smith and Chamberlin and Meyer- 
son and Ritvo, who used benzedrine sulfate. The 
peristalsis of the stomach is essentially not modified 
by the drug and its only real effect is a relaxation of 
spasms of the pylorus and duodenal bulb and a 
decrease in the hypertonicity of the stomach when 
this is present. 

Investigations on the effects of simpamine in 
other segments of the alimentary canal are planned 
and will be reported in the future.—. F. Govoni, 
M.D. 


Me tamep, Myron, STEINBERG, Leon H., and 
Pantone, Anton M. Infiltrating carcinoma 
of the stomach: Roentgen demonstration of 
the thickened stomach wall. Radiology, 
March, 1958, 70, 404-407. (Address: M. Me- 
lamed, 1853 West Polk St., Chicago 12, Ill.) 


A thickened stomach wall can be demonstrated in 
some cases of infiltrating carcinoma of the stomach. 
When the stomach is distended by barium, the inner 
contour is easily defined. The outer surface of the 
stomach can also be distinctly outlined at times 
because of the presence of overlying fat. 

Two verified cases exhibiting this finding are 
presented.—d. W. Sommer, M.D. 


Fossati, Franco, and PapaGni, LEONARDO. 
Aspetti radiologici della steatonecrosi parie- 
tale gastrica conseguente a pancreatite acuta. 
(Radiologic aspects of steatonecrosis of the 
gastric wall secondary to acute pancreatitis.) 
Radiol. med., May, 1958, 44, 407-414. (From: 
Istituto di Clinica Medica Gen. dell’Uni- 
versita di Milano, Milano, Italy.) 

The authors report the case of a fifty-three year 
old man hospitalized with the clinical picture of an 
acute abdomen. Examination of the abdomen re- 
vealed tenderness and guarding in the left upper 
quadrant and a moderate distention. A history was 
obtained of gastrointestinal bleeding a few weeks 
earlier. 

On the basis of an increased serum amylase, 
hyperglycemia, leukocytosis, marked anemia and 
melena, it was thought that the diagnosis of acute 
pancreatitis should be considered. 

A roentgenologic examination of the upper gastro- 
intestinal tract performed a few days after admis- 
sion revealed many irregular filling defects in the 
body of the stomach, and, in particular, in the pos- 
terior wall. The mucosal folds appeared irregular and 
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coarse. These findings were constant and easily dem- 
onstrable in the prone position with only a small 
amount of barium coating the gastric walls. In the 
lateral projection the stomach was displaced an- 
teriorly and the duodenal loop was somewhat 
widened with an irregular appearance of the mucosal 
folds. The emptying of the stomach was very slow; 
a scout roentgenogram of the abdomen taken a few 
days later showed traces of barium in the stomach. 
An elevation of the diaphragm with limited excursion 
and a left pleural effusion were also noted. 

A repeat examination done two weeks later showed 
essentially the same changes and only a reduction in 
the amount of the left pleural effusion. 

The condition of the patient improved somewhat, 
but a mass became palpable in the left upper 
quadrant of the abdomen. The mass was situated 
deeply and appeared to be oval, with an irregular 
surface and it was not very mobile. 

The surgeors were not convinced by the clinical 
and roentgenologic findings and suggested the 
presence of an acute pancreatitis. An exploratory 
laparotomy was performed and demonstrated a re- 
solution of an acute hemorrhagic pancreatitis with 
fat necrosis involving the peritoneum, the omentum, 
the posterior part of the fundus and the body of the 
stomach. 

The condition of the patient continued to improve 
and he was discharged. 

A recheck of the stomach a year later showed a 
normal appearance of the gastric walls and mucosa, 
with a normal morphology of the duodenal loop. 

The necrosis of the gastric wall is apparently due 
to the action of the pancreatic ferments, diffused 
from the gland, and is revealed roentgero'ogically by 
filling defects and irregularities of the gastric 
mucosa of the part involved. 

In the opinion of the authors this is the first case of 
acute pancreatitis with such involvement to be re- 
ported.—/. F. Govoni, M.D. 


Hore, Joun W., and O’Hara, A. Epwarp. 
Use of air as a contrast medium in the diag- 
nosis of intestinal obstruction of the newborn. 
Radiology, March, 1958, 70, 349-361. (Ad- 
dress: J. W. Hope, 1740 Bainbridge St., 
Philadelphia 46, Pa.) 

High intestinal obstruction in the newborn infant 
is a surgical emergency which requires early, ac- 
curate diagnosis. The infants so affected often have a 
single correctable abnormality, but any undue delay 
in diagnosis markedly reduces their chances of opera- 
tive survival. The authors specifically condemn un- 
necessary roentgenologic procedures which not only 
may delay and obscure the diagnosis but also pro- 
duce unnecessary radiation exposure. Of the proce- 
dures available, fluoroscopy is the least diagnostic 
while producing the greatest amount of radiation 
hazard. As an example, five minutes of fluoroscopy 
(55 kv., 3 ma., 2 mm. Al) on an average infant of 
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10 cm. thickness will result in 23 r to the skin and 
6.1 r to the mid abdomen. In contrast, a total of five 
so-called ‘“‘plain” roentgenograms of the abdomen 
will produce, both by calculation and measurement, 
only 0.315 r to the skin and 0.098 r to the mid ab. 
domen (50 kv., 400 ma., 1/40 sec., 36 inch dist., 1 
mm. Al). 

Air is the most useful of all contrast media in the 
examination of the infant gastrointestinal tract, 
particularly in cases of high intestinal obstruction, 
Opaque media are to be avoided as they merely 
puddle in the bowel and confuse the examiner, 
thereby delaying diagnosis. In cases of low intestinal 
obstruction, where many dilated loops are present a 
barium enema only is advised in order to identify 
the colon. 

The appearance of the dilated air-containing 
stomach and small bowel proximal to a high ob- 
struction is characteristic and, with experience, one 
can give an accurate diagnosis with only 2 roentgeno- 
grams of the abdomen: a recumbent and an upright 
roentgenogram. If little or no air is present, a por- 
tion of the gastric contents can be carefully with- 
drawn through a soft rubber catheter and replaced 
with an equal volume of air. The ease of diagnosis 
with air as a contrast medium is illustrated in cases 
of duodenal obstruction due to annular pancreas, 
atresia, and congenital bards, ard in cases of jejunal 
and ileal obstruction.— Edward B. Best, M.D. 


BerNarb. Congenital enteric du- 
plication cyst; report of a case diagnosed 
roentgenologically. Radiology, April, 1958, 
70, §70-573. (Address: Michael Reese Hos- 
pital, Chicago 16, Ill.) 


A case of enteric duplication cyst occurring in a 
three-year-old male is presented. Severe abdominal 
pain, vomiting and massive rectal bleeding were the 
presenting sigrs and symptoms. Small bowel barium 
studies revealed a spherical pouch about 6 cm. in 
diameter communicating with the small bowel. Un- 
usual mucosal folds in this pouch resembled gastric 
rugae. The diagnosis of Meckel’s diverticulum ot 
duplication cyst was made on the basis of these 
roentgen findings. A segment of small bowel with 
the attached duplication cyst was excised. The cyst 
measured 6 cm. in diameter and was lined with 
gastric mucosa containing focal areas of hemorrhage. 

Congenital bowel diverticula are of two types: (1) 
Meckel’s diverticula, the remnants of the vitelline 
duct, which may contain ectopic gastric mucosa 
and (2) intestinal duplications, which are described 
as spherical or elongated hollow structures which 
possess a coat of smooth muscle, are lined by a mu- 
cous membrane similar to some part of the alimer- 
tary canal, and are intimately attached to some part 
of the alimentary tube. These may be found at any 
point along the gastrointestinal tract but are most 
common in the ileum along its mesenteric border. In 
55 of 68 cases studied by Gross, Holcomb and 
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Farber, there was no communication with the lumen 
of the adjacent gut. It is extremely difficult to try 
to differentiate roentgenologically between a Mec- 
kel’s diverticulum and a duplication cyst, so that for 
the purposes of reporting, the general designation 
of congenital small bowel diverticulum should be 
used.—Z. Petrany, M.D. 


GOLDENBERG, Ira S., and Hayes, Mark A. 
Postobstructive small bowel dyskinesia. Ann. 
Surg., Jan., 1958, 747, 26-32. (From The 
Department of Surgery, Yale University 
School of Medicine and the Yale-New Haven 
Medical Center, New Haven, Conn.) 


The authors report on a series of 96 patients 
operated upon for benign small bowel obstruction 
of which g displayed an abnormal postoperative 
bowel recovery phase. This was manifested clinically 
by abdominal distention of some magnitude with 
normal audible peristalsis and daily bowel evacua- 
tions in the presence of normal appetite and oral 
ingestion of food. Roentgenographic evaluation of 
the abdomen usually revealed distended loops of 
small bowel resembling mechanical obstruction or 
ileus. 

This syndrome can be disturbing because of the 
lack of correlation between the diverse factors of 
distention, normal peristalsis, oral intake of food, 
bowel evacuation and the roentgenologic findings 
consistent with small bowel obstruction or ileus 
including gas filled loops of bowel with fluid levels. 

Three of the 9 cases are reported in some detail 
with illustrations. The authors state that local tissue 
alterations are responsible for the syndrome that 
they describe. They postulate that a temporary 
dyskinesia is present, the usually coordinated bowel 
activities of peristalsis, segmentation, and pendula- 
tion being out of phase. Material is passed through 
the bowel lumen, but the bowel is not completely 
cleared of contained gas and feces. 

Recognition of the syndrome is important so that 
long intubation of the small bowel as well as stimula- 
tion with drugs can be avoided. Neither is indicated 
and each may be harmful. The syndrome is self- 
limited and needs no specific therapy.—Roscoe E. 
Miller, M.D. 


Acosta, Juan M., and Ravenna, Hecror. 
Vesicula calcificada. (Calcified gallbladder.) 
Prensa méd. argent., Dec. 13, 1957, 44, 3611- 
3614. (Address: J. M. Acosta, Santa Fe, 4442 
Rosario, Santa Fe, Argentina.) 


Two cases of calcified gallbladder are fully de- 
scribed and illustrated with roentgenographic re- 
Productions and photomicrographs. Cholecysto- 
grams showed a nonfunctioning gallbladder, but in 
both instances an oval mass could be observed in the 
ght upper quadrant with peripheral calcification 
and a dense shadow in the center. The surgical 
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specimens revealed the typical changes of chronic 
cholecystitis with profuse deposits of calcium and 
large calcific calculi. Spotty calcification of the gall- 
bladder wall in chronic cholecystitis is of fairly 
frequent occurrence, although such a massive layer- 
ing of calcium has been reported only in a few 
sporadic communications. It is thought to merely 
represent an extreme case of a common pathologic 
process, 7.¢., calcification in sites of chronic inflam- 
mation, without having to invoke considerations of 
hormonal imbalance. In the cases reported, serum 
calcium, phosphorus, and alkaline phosphatase were 
normal.—Francisco Comas, M.D. 


Fraser, Rospert G., Peirce, Carterton B., 
‘and FirzGeratp, Patrick J. Polypoid 
cholesterolosis of the gallbladder: A clinical 
and radiological evaluation. ¥. Canad. A. 
Radiologists, June, 1958, 9, 15-25. (From: 
The Department of Radiology, Royal Vic- 
toria Hospital, Montreal, Canada.) 


The roentgenologic diagnosis of disease of the 
gallbladder, perhaps more than any other organ of 
the body, has been perfected to such a degree that 
its dependability and accuracy are almost beyond 
any reasonable doubt. This accuracy, which must be 
well over 95 per cent, has developed for 2 obvious 
reasons: First, the ease with which the gallbladder 
may be opacified by relatively nontoxic media and; 
secondly, its ready accessibility to roentgenologic 
exploration. 

It is conceivable, however, that this knowledge has 
had the adverse effect of having lulled radiologists 
and other clinicians equally into a false sense of 
security. For example, prior to 1955, the diagnosis 
rendered on the 23 cases of cholesterol polyposis 
forming the subject matter of this paper would 
doubtless have been “cholelithiasis in a normally 
functioning gallbladder.”” The authors propose, 
therefore, to demonstrate that cholesterolosis, in a 
considerable proportion of cases, is a roentgenolog- 
ically diagnosable disease and that it merits recogni- 
tion as a potential symptom-producing lesion. 

Cholesterolosis is a common pathologic entity 
characterized by an accumulation of abnormal 
amounts of lipoid, chiefly cholesterol and cholesterol 
ester, in the gallbladder wall. The deposits are pre- 
dominantly intracellular, partly in the mucosal 
histiocytes which clump together as foam cells. The 
amount of lipoid deposited varies markedly in de- 
gree, producing all gradations from mild speckling 
to a stage where the accumulation assumes such 
proportions as to create large polypoid masses pro- 
truding into the gallbladder lumen. 

It is when the local accumulation of lipoid is 
sufficiently large to distend the villi to polypoidal 
proportions that cholesterolosis becomes a roent- 
genologically significant disease, and it is this group 
which forms the subject matter of this paper. 


of 
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Cholesterolosis, whether occurring alone, or in 
association with cholecystitis or cholelithiasis is 
not an uncommon condition. In Io large surgical 
and autopsy series, its average incidence was 23 per 
cent of all pathologic gallbladders. Excluding from 
this total those gallbladders showing only diffuse 
cholesterol infiltration—the typical “strawberry” 
change—as well as those with cholelithiasis or a 
major degree of cholecystitis, there are left a rela- 
tively small but significant number of cases in which 
a local superabundance of cholesterol has accumu- 
lated in the form of polypi. 

The symptomatology of cholesterolosis, whether 
of the diffuse or polypoid variety, differs in no 
fundamental respects from that of chronic cholecys- 
titis or cholelithiasis. The fact that differentiation 
on clinical grounds is never really possible is clearly 
in evidence in several reviews of the subject that 
have appeared in the literature. 

The roentgen manifestations of cholesterol poly- 
posis are, as might be imagined, the result of the 
gross appearance of the mucosal surface of the 
opened gallbladder. What would otherwise be re- 
garded as a perfectly normal mucosa is studded 
with several pedunculated masses varying from 3 to 
10 mm. in diameter. Although occasionally solitary, 
they are almost always multiple. Characteristically, 
they are more numerous in the upper portions of the 
body and infundibulum than in the fundus. 

It is easy to understand how the normally smooth, 
sharply delineated contour of the healthy gall- 
bladder, as seen cholecystographically, could be 
deformed by such lesions. Protruding into the dye- 
filled lumen are defects of varying size, almost 
always discrete but occasionally confluent. Their 
contour is irregular and commonly less sharply 
defined than calculi. In contrast to calculi they re- 
main constant in site, whether the patient be ex- 
amined in the erect or supine position. Visualization 
in profile is important, especially in the study of 
small polyps since, in further contrast to calculi, 
no dye-containing bile will separate the lesion from 
the wall. Visibility of small polypi is always en- 
hanced following the partial emptying of the gall- 
bladder in response to a fat meal. It need hardly 
be stressed that compression studies in the erect 
and supine positions under fluoroscopic control are a 
sine qua non of adequate diagnosis. It has been our 
observation that the concentrating power of the 
mucosa is not only maintained, but is in many cases 
greater than average, with the result that the density 
of the gallbladder shadow is striking. A similar and 
equally frequent observation is the apparent in- 
creased degree to which the gallbladder empties in 
response to fat. 

The differential diagnosis of cholesterolosis in- 
cludes only 3 conditions of any significance. Radio- 
lucent calculi are almost never constant in position, 
varying with change in posture and frequently 
“layering” in the upright position. Stones always 
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will show a thin layer of contrast medium separating 
them from the gallbladder wall. True benign papil- 
lomata and cholesterol polyps are difficult to dif. 
ferentiate roentgenologically. Only when they are 
single, under which circumstances they are fre- 
quently fundal in position, may the diagnostic 
stress be placed on papilloma. On occasion, inflam. 
mation of the gallbladder wall gives rise:to a local 
active proliferation and hyperplasia of the mucosal 
epithelium so as to produce a papillomatous out- 
pouching from the mucosa. The descriptive term 
“cholecystitis glandularis proliferans’”’ was applied 
to this lesion. By dint of being almost always solitary 
and possessed of a broad sessile base, it should offer 
little difficulty in differentiation from cholesterol 
polyposis, but seldom can be differentiated preopera- 
tively from true neoplastic papilloma. 

Cholecystectomy is the treatment of choice in 2 
groups of patients: those who present with a history 
of biliary colic; and those in whom differentiation 
from multiple papillomata and therefore possible 
malignancy is impossible. Patients whose symptoms 
tend to be vague and ill-defined do not as a rule 
benefit from cholecystectomy. 

The authors present 23 cases of cholesterol poly- 
posis. This is an excellent paper and should be read 
in its entirety by all radiologist —William C. Mac 
Carty, Fr., M.D. 


GYNECOLOGY AND OBSTETRICS 


ParLeEE, STEPHEN S. Radiation hazards in 
obstetrics and gynecology. dm. F. Obst. & 
Gynec., Feb., 1958, 75, 327-333. (From: The 
Department of Obstetrics and Gynecology, 
University of Alberta School of Medicine, 
Edmonton, Alberta, Canada.) 


The obstetrician is concerned with 2 effects of 
ionizing radiation on his patients, first, the whole 
body or somatic effect and, second, the effect on the 
gonads and the consequent effect on heredity. The 
average radiation from natural background sources 
to citizens in the United States during thirty years 
of genetic lifetime is 3 r, with a range of § to I5 fr. 
About o.1 r of this is from atomic bomb fallout. The 
average background dosage is increased from 2 to 4 
r by diagnostic roentgen rays in the first thirty-five 
years of life. 

Therapeutic doses of radiation in the first tri- 
mester of pregnancy will cause fetal death or mal- 
formations of the central nervous system, and such 
a circumstance is ample grounds for interruption of 
pregnancy. Stewart of England reported that 4 
child born of a woman who received diagnostic 
irradiation to her pelvis is twice as likely to develop 
leukemia as a child born of a woman not so irradiated. 
Such a cause and effect relationship has not been 
established. 

There is irrefutable evidence that radiation causes 
gene mutations, and these are of significance when 
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they involve reproductive cells. The rate of mutation 
varies directly with the amount of radiation received 
by the gonads. Such mutations reduce the survival 
rate of the species. In man it appears that the spon- 
taneous mutation rate is already as high as his re- 
productive capacity can tolerate or even higher, and 
this is particularly true now since medical salvage of 
cases afflicted with harmful recessive mutants alters 
the natural extinction process. 

Mutants appear and disappear at the rate of 
about 0.2 per generation. It takes about 40 genera- 
tions for a mutation to die out, and these muta- 
tions are being reintroduced at about the same rate. 
Geneticists feel therefore, that if sufficient radiation 
is given to double the mutation rate, this dosage is 
alarming. The most acceptable figure for this doubl- 
ing dose is about 80 r. The effect of 80 ron Io per cent 
of the population is the same as 8.0 r on 100 per cent. 
If a doubling dose were given to the whole popula- 
tion, the first generation would have 8.2 mutants, 
not 16, since we are doubling the rate and not the 
number of mutants. This would mean 1 in 200 
genetic deaths in the next generation, or 750,000 in a 
population of 150,000,000 and 30,000,000 out of 
150,000,000 in the next generation would survive 
and reproduce with detrimental genes. In 40 gen- 
erations there would be 16 detrimental genes instead 
of 8, and up to 2/¢ of all conceptions would end in 
less of reproductive capacity, and large number 
of survivors would be severely handicapped. This 
is the long term effect of doubling the mutation rate 
and could mean the extinction of the human race. 

Although every roentgenogram to which an 
obstetric patient is subjected increases the muta- 
tion rate, only therapy directed to the ovaries for 
sterility approaches a doubling dose. Gonadal ex- 
posure can be reduced chiefly by reducing the size 
of the irradiated field and by shielding. The use of 
roentgenograms of the pelvic area as well as the use 
of radioisotopes should be avoided whenever possible 
in women in their reproductive years. The indications 
for roentgenographic study of the pregnant woman 
should be more stringent, particularly in the earlier 
months of pregnancy. Pelvimetry should be done 
only for good indications and preferably during 
labor. The Thom’s inlet view should be discarded 
because it delivers as much as 2.5 r to the gonads. 
The most valuable view is a standing lateral be- 
cause the fetal gonad receives only scattered radia- 
tion. Roentgenograms should not be repeated just 
because they are not quite perfect. Consideration 
should be given to the elimination of roentgen diag- 
rosis of placenta previa. This diagnosis is almost 
invariably made by vaginal examination.—Yohn A. 


Campbell, M.D. 
GENITOURINARY SYSTEM 


Gastone. Quadri angiografici 
fortemente ingranditi nel rene anurico (per 
legatura dell’uretere); (Studio sperimentale). 
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(Greatly enlarged angiographic images of the 
anuric kidney [following ligation of the 
uteter]; [experimental study].) Radiol. med., 
June, 1958, 44, 497-520. (From: Istituto di 
Radiologia della Universita di Catania, 
Catania, Italy.) 


The changes on the vascular anatomy of the kid- 
neys of dogs, following the ligation of one or both 
ureters, have been investigated by micro-arteriog- 
raphy. 

For these investigations, the author followed es- 
sentially the technique adopted by Barclay in his 
studies on micro-arteriography of the normal kidney 
(Am. J. RoentGeENoL. & Rap. THERApy, July, 1948, 


‘60, I-12). 


One or both ureters were ligated for periods of 
from three to forty-eight hours. The contrast 
medium, a radiopaque plastic substance, was then 
injected into the renal artery and the kidney excised. 

The data obtained up to the present time show 
that the arterial damage results from more or less 
severe spasms in the arterial bed, involving in the 
beginning only a few segments and then the whole 
kidney. There follows the occlusion of only the 
smaller intralobular arteries and after a longer period 
of time, the occlusion of larger arteries with the 
formation of arteriovenous shunts between the intra- 
lobular arteries and veins. In the end the main 
arteries are also occluded and the blood, therefore, 
no longer reaches the intralobular arteries and the 
arteriovenous shunts. 

The ligation of one ureter for a certain period of 
time produces an arterial damage in the kidney in- 
volved which is less severe than in the case when 
both ureters are ligated for the same length of time. 

If the ligation of one ureter is prolonged, the 
arterial damage produced in the kidney involved 
appears to be of the same severity as in the case of 
the ligation of both ureters for a shorter period of 
time. There is, however, a certain qualitative differ- 
ence between the alterations resulting from the 2 
procedures. 

It is interesting to note that the kidney not in 
prerenal anuria also will show arterial damages, 
more or less severe, depending on the period of time 
the ureter of the opposite kidney was ligated. 

The article is illustrated with reproductions show- 
ing the different vascular changes as demonstrated 
by the micro-arteriography technique.—d. F. 
Govoni, M.D. 


Carnevali, G., Catania, V. C., and Dr 
Pietro, S. Contributo radio-chirurgico allo 
studio dei surreni mediante pneumoretro- 
peritoneo. (Contribution on the radiological 
surgical study of the suprarenals by retro- 
pneumoperitoneum.) 4nn. radiol. diag., 1958, 
30, No. 6, 466-489. (From: Istituto di 
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Radiologia della Universita di Milano, 


Milano, Italy.) 


For the cases in this study, the authors used 
patients with advanced cancer of the breast who 
were subjected to adrenalectomy. This method per- 
mitted them to study patients with normal adrenal 
glands as well as patients with primary and secon- 
dary tumors of the adrenals. Laminagraphy was 
utilized to supplement conventional roentgeno- 
graphic studies. 

Since all of these cases came to surgical explora- 
tion, the authors attempted to resolve certain prob- 
lems concerning the value of this method of examina- 
tion. 

The first problem studied was the method of 
diffusion of the gas in the perirenal and suprarenal 
spaces. They found that because of the closer con- 
fines of the suprarenal area and the greater density 
of the fat, the gas has more difficulty in diffusing 
into the tissues of the suprarenal than of the perirenal 
spaces. For this reason, the adrenal glands may rot 
be clearly outlined on routine roentgenograms, and 
laminagrams may be necessary. 

The second point brought forth by this study is 
the fact that due to the normal variations in size 
and position of the adrenal glands, their atrophy or 
hypertrophy cannot be determined by this method. 

In primary and secondary neoplastic diseases of 
the adrenals, this method finds its greatest useful- 
ness. The adrenal gland not only becomes enlarged, 
but loses its characteristic triangular shape. Air may 
fail to diffuse into the supporting structures due to 
infiltration by the malignant process. 

This report is of great interest because of the 
surgical correlation which often followed the air 
studies only by a few hours. The authors also em- 
phasize the fact that interpretation of air studies 
presents several problems and that further studies 
in this field are necessary.—Peter E. Russo, M.D. 


SKELETAL SYSTEM 
Brown, Norman M. Localized osteochondritis 
of the spine. ¥. Canad. A. Radiologists, June, 
1958, 9, 26-31. (Address: Drummond Medi- 
cal Building, 1414 Drummond St., Montreal, 
Quebec.) 


Osteochondritis of the dorsal spine (Scheuer- 
mann’s disease) presents a characteristic and widely 
recognized clinical and roentgenologic appearance. 
In this condition the roentgen-ray changes seen are 
so typical that they are not likely to be mistaken for 
any other condition. 

The localized form of the disease, however, usually 
involves only one or two vertebrae and, therefore, 
is less well known. It occurs in the dorsolumbar 
region. Its roentgenologic appearance very fre- 
quently leads to an erroneous diagnosis of tubercu- 
losis of the spine. 

Osteochondritis affecting the dorsal spine was first 
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recognized in 1921, and was found to produce symp- 
toms in young persons between the ages of twelve and 
seventeen. Both sexes are equally affected. In this 
condition there is kyphosis associated with fragmen 
tation of the epiphyseal ring, progressive narrowing 
of the intervertebral disk space, deep irregularities 
on the edges of the vertebral bodies, Schmorl’s nodes 
and anterior wedging of the vertebrae. Scheuermann 
called the condition kyphosis deformans juvenilis, 
believing it to be osteochondritis and therefore simi- 
lar in etiology to Perthes’ disease in the femur and 
Kohler’s disease of the tarsal scaphoid bone. 
Localized osteochondritis of the spine is a condi- 
tion which seems to be of the same nature as 
Scheuermann’s disease. Hafner in 1952 described 4 
cases. In 1945 Lamb reported 7 additional carefully 
documented cases. Lamb’s hypothesis concerning 
the characteristic anterior defect is as follows: There 
i3 weakness of the disk, either congenital or post- 


_w traumatic. As the fluid nuclear material escapes, the 


disk space narrows. The fluid material may break the 
cartilage plate to form Schmorl’s nodes, but may 
exert pressure anteriorly. The anterior longitudinal 
ligament resists this force, which is directed onto the 
upper or lower corner of the vertebral body. There is 
consequent pressure necrosis of bone and formation 
of the characteristic defect. 

Differential diagnosis from tuberculosis is impor- 
tant. The following are significant factors in the dif- 
ferential diagnosis: (1) There is no paravertebral 
abscess formation; (2) the vertebral defect has a 
characteristic “punched out” appearance; (3) 
Schmorl’s nodes or other evidence of vertebral 
epiphysitis may be present in other vertebrae; (4) 
the Mantoux test is often negative; and (5) the sedi- 
mentation rate, differential blood cell count, and 
chest roentgenogram are normal. 

Two cases of localized osteochondritis of the 
spine are described in detail, together with a third 
case showing a lumbar body lesion associated with 
lower dorsal lesions.—William C. MacCarty, Fr. 


Le May, Marjorie. The early radiological 
diagnosis of osteomalacia in adults. Radiology, 
March, 1958, 70, 373-378. (From: Boston 
VA Hospital, Boston 30, Mass.) 


Osteomalacia is an abnormality of bone metabol- 
ism characterized by an inability of the body to 
lay down mineral salts upon the bone matrix. It may 
be due to lack of calcium in the diet, interference 
with the absorption of calcium from the intestinal 
tract, or abnormal mobilization of calcium or phos- 
phorus from the body. The usual blood findings in 
osteomalacia are a uniformly low phosphorus, 4 
normal or low calcium, and a slightly increased 
alkaline phosphatase. 

The first roentgenologic sign of osteomalacia in an 
adult is a radiolucent line in one or more bones sub- 
jected to chronic, mild trauma. The usual sites for 
early lesions are the neck of the femur, the pubic 
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bones and the lateral border of the scapula. There is a 
definite correlation of the sites of these symmetric 
lesions with the location of blood vessels in the bone. 
The radiolucent zones are usually called pseudo- 
fractures, or Umbauzonen of Looser. Early in the 
process the bones elsewhere will appear normally 
mineralized. Later all bones will show poor miner- 
alization. In advanced cases true fractures may occur 
through the radiolucent zones, and the vertebral 
bodies may show biconcave deformities and com- 
pression fractures. 

Osteomalacia is most commonly confused with 
osteoporosis. The basic defect in osteoporosis is a 
lack of bone matrix. Pseudofractures do not occur. 
Roentgenograms show the bones to be poorly min- 
eralized. The trabecular pattern of the vertebral 
bodies is poorly seen, and their denser superior and 
inferior margins contrast sharply with the rest of the 
vertebra. 

Roentgenograms of 3 cases demonstrating char- 
acteristic lesions are included.—Arno W. Sommer, 


M.D. 


Huttru, Anpers. The vessel anatomy of the 
upper femur end with special regard to the 
mechanism of origin of different vascular dis- 
orders. Acta orthop. Scandinav., 1958, 27, 
No., 3, 192-209. (From: The Surgical and the 
Orthopedic Department, University of Upp- 
sala, Uppsala, Sweden.) 


Attempts to explain the causes of the different vas- 
cular disorders of the upper end of the femur have 
lead to a great deal of study of the vessel anatomy 
of the femur. A large part of the upper end of the 
femur is intra-articular, making its vasculature 
vulnerable. The vessels supplying the head and neck 
of the femur are the medial femoral circumflex 
artery and the obturator artery. The latter travels 
via the ligamentum teres, while the former courses 
on the dorsal side of the base of the neck. The 
branches of the medial circumflex artery run within 
the joint in synovial reflections called retinacula. 
There is a major superior retinaculum and a smaller 
one on the inferior edge of the femoral neck. 

The arteries and veins of both major sources of 
blood run close together and parallel with one an- 
other. This has made it possible to study blood 
supply by the intra-osseous venographic method. 
Technique of intra-osseous venography of the head 
is described. Positive venographies are those with 
contrast filled veins, while negative venographies 
indicate avascular head fragments. The better 


prognosis of the undisplaced valgus type femoral 
neck fractures is shown to be due to better retained 
vascularity from the retinacular vessels. Displace- 
ment is a most important cause of vessel damage. 
Hip disorders in children are discussed. No vessels 
pierce the epiphyseal plate. Vessels to the epiphysis 
and metaphysis pass within the joint. Blood supply 
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via ligamentum teres does not develop before the 
age of eleven years. These data are considered in 
theorizing about the genesis of slipped epiphysis and 
Legg-Perthes disease.—Richard E. Kinzer, M.D. 


FREIBERGER, Rospert H. Multiple epiphyseal 
dysplasia; a report of three cases. Radiology, 
March, 1958, 70, 379-385. (Address: 535 
East 7oth St., New York 21, N. Y.) 


Multiple epiphyseal dysplasia is a rare congenital 
growth disturbance which affects symmetrically all 
or some of the epiphyses of the skeleton and the 
primary ossification centers of the tarsals and car- 
pals. The spine remains normal in most of the cases, 
but changes, when present, may somewhat resemble 


‘the vertebral abnormalities seen in Morquio’s dis- 


ease. It is important to differentiate multiple epiphy- 
seal dysplasia from Morquio’s disease, achondro- 
plasia, and bilateral Legg-Perthes disease because of 
the good prognosis of this condition as to crippling, 
and the fact that no treatment other than osteot- 
omy for correction of long bone deformities is re- 
quired. Prognosis as to intelligence, life expectancy 
and range of activity is good. 

Clinically the disease becomes evident in child- 
hood after the onset of walking when a disturbance 
in locomotion, genu varum or valgum deformities, 
or severe flatfoot become apparent. The roentgeno- 
graphic characteristic is a symmetric involvement of 
several epiphyses and primary ossification centers of 
the carpals and tarsals. The epiphyses have markedly 
irregular outlines and they may be fragmented or 
stippled. These changes are those of abnormal 
ossification and growth of cartilage and not those of 
avascular necrosis. The ossification centers are 
smaller than normal. Metaphyseal irregularity may 
also be present with tibial bowing and either knock- 
knee or bowleg deformity being common. 

The course of the disease appears to be static in 
childhood with a tendency toward a more normal 
roentgenographic appearance of the epiphyses to- 
ward the end of the growth period. The author 
presents 3 cases illustrating these findings.—Donald 


N. Dysart, M.D. 
GENERAL 


Fetson, BENJAMIN, and Braunstein, Her- 
BERT. Noninfectious necrotizing granuloma- 
tosis; Wegener’s syndrome, lethal granuloma, 
and allergic angiitis and granulomatosis. 
Radiology, March, 1958, 70, 326-334. (From: 
Cincinnati General Hospital, Cincinnati 29, 


Ohio.) 


The disease entities known as Wegener’s syn- 
drome, lethal granulomas, and allergic angiitis and 
granulomatosis are related entities and are included 
by the authors under the generic term noninfectious 
necrotizing granulomatosis. Clinically the most com- 
mon systemic manifestations are fever, weight loss, 


|) 
‘mp- 
and 
this 3 
nen 
wing 
‘ities 
odes 
nilis, 
3imi- 
and 
yndi- 
e as 
ed 4 
fully 
oul 
‘here 
Dost- 
, the : 
k the 
may | | 
dinal 
o the 
ere is 
ation 
1por- 
e dif- 
ebral a 
1as a 
(3) | 
ebral 
(4) 
sedi- 
and 
third | 
with | 
gical 
logy, 
-abol- 
ly to 
- may | 
rence 
stinal 
phos- 
gs in 
us, a | 
eased 
in an 
; sub- 
es for 
pubic 


1084 


weakness, anemia and _ leukocytosis. Superficial 
ulceration soon progressing to severe destruction of 
bone and cartilage often occurs in the nose, nasal 
mucosa, palate, oral cavity, paranasal sinuses, 
nasopharynx and other upper respiratory structures. 
When the lungs are involved, chest pain, cough, 
hemoptysis, night sweats and dyspnea are common. 
Evidence of renal involvement may be present as 
well as indolent ulcerations of the skin. Clinical 
manifestations referable to the nervous system, 
myocardium, bones and joints, and gastrointestinal 
tract are not uncommon since practically any organ 
of the body may be affected. 

The roentgen findings depend on the location and 
severity of the involvement. Extensive sinusitis or 
destruction of segments of the facial skeleton may be 
demonstrated when the facial structures are in- 
volved. The chest roentgen findings are quite diverse 
and nonspecific. Bronchopneumonia, congestion 
and edema, pulmonary infarction or pleural fluid 
may be present. One chest finding, that of solitary 
or multiple nodules or infiltrates, chronic in nature, 
with central cavitation is suggestive of the diagnosis 
especially if associated with the clinical manifesta- 
tions. 

The differential diagnosis should include malignant 
neoplasm, specific granulomas such as tuberculosis, 
syphilis, fungus disease and leprosy. Pemphigus, 
erythema multiforme, agranulocytosis and Vincent’s 
angina must also be considered. Periarteritis nodosa 
may cause pulmonary changes identical to those seen 
in necrotizing granulomatosis. Loeffler’s pneumonia 
usually has a relatively shorter clinical course. 

The diagnosis, therefore, depends on the presence 
of several of the following manifestations: allergic 
background, destructive granulomatous lesions of 
the facial and upper respiratory structures, skin 
granulomas, eosinophilia, renal disease and the 
previously described roentgen findings. Six cases 
are presented, 2 in detail—Donald N. Dysart, M.D. 


Meszaros, Witu1aM T. The regional manifes- 
tations of scleroderma. Radiology, March, 
1958, 70, 313-325. (From: Department of 
Radiology, Cook County Hospital, Chicago, 
Ill.) 


Scleroderma is one of the “‘collagen”’ diseases with 
extensive manifestations affecting multiple organs. 
It is characterized by primary changes in the col- 
lagen proper. Initially there is edema of the col- 
lagenous intercellular tissue, followed by induration 
and thickening. Vascular changes are prominent; 
eventually parenchymal atrophy occurs. Visceral 
changes are present more often than is apparent 
clinically. Complete roentgenologic studies are, 
therefore, indicated in all patients with scleroderma. 

Absorption of the distal phalanges is one of the 
most characteristic roentgen findings. In severe 
cases absorption may be observed in the middle and 
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proximal phalanges. Rarely, absorption of the carpal 
bones and the distal ends of the ulna and radius 
may occur. Calcified deposits in the soft tissues are 
often noted. Dysphagia is the most common eso. 
phageal symptom. The esophagus is widened and 
atonic, with little or no evidence of peristalsis. The 
entire esophagus may be involved but findings are 
usually more pronounced in the lower portion. If the 
patient is examined in the upright position, the 
dilatation may not be apparent, because of rapid 
emptying by the effect of gravity. Examination in 
the recumbent position discloses the dilatation and 
lack of tone. The mucosal pattern of the esophagus is 
often poorly defined. Esophagitis with associated 
narrowing, iregularity, and ulceration is not un- 
common. The stomach and duodenum and frequently 
the jejunum may be dilated and atonic. At times 
the dilatation of the small bowel may be so marked 
as to suggest paralytic ileus or even organic ob- 
struction. The colon may also be dilated and atonic. 
Roentgenograms of the chest may reveal generalized 
cardiac enlargement, and a diffuse pulmonary fibro- 
sis. The fibrosis is most marked in the lower lung 
fields, but may involve the upper and middle por- 
tions as well. Cystic changes may be present. 

Knowledge of all possible manifestations is im- 
portant to the radiologist, who may be the first to 
suggest the correct diagnosis.—Anro W. Sommer, 
M.D. 


Housepian, Epcar M. A biplane grid utilizing 
a common horizontal plane for localization of 
radiographic landmarks in two conventional 
roentgen views. Radiology, March, 1958, 70, 
398-400. (Address: 622 West 168th St., New 
Fork 94, N.%.) 


The author describes and illustrates a biplane 
gridded cassette holder which utilizes a common 
horizontal reference plane for both the antero- 
posterior and lateral roentgenogram. Such an ar- 
rangement allows accurate localization of land- 
marks usually identified in a single roentgen view. 

This unique device is an adaptation of a method 
developed for neurosurgical use in localizing the 
globus pallidus in relation to the anterior commisure. 
The author recommends that 2 roentgenographic 
machines be positioned and aligned in relation to 
the 2 cassettes. This instrumentation not only allows 
control for obtaining truly serial roentgenograms 
for stereotaxic procedures, but also conserves operat- 
ing time during certain surgical procedures.— 


Edward B. Best, M.D. 


Bonann, Louts J., and Downy, Anprew H. 
LogEtronic simplification in simulated color 
radiography. Radiology, April, 1958, 70, 585- 


587. (Address: L. J. Bonann, University of 


California Medical Center, Los Angeles 24, 
Calif.) 
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Simulated color radiography with the use of “color 
roentgenograms” is of value in the teaching of 
anatomy, especially in the field of correlation of 
anatomic relationships. The success of the final color 
preparations depends primarily on the quality of the 
original negative as it must contain and transmit 
all of the definition desired for the proper form and 
value of the color film. 

The authors describe a technique utilizing the 
LogEtronic procedure which reproduces accurately 
at midscale the most useful portions of the density 
range of the negative. The opposite extremes of the 
density scale are “dodged” by this process which 
approximates them to an average density. This per- 
mits a reduction of the gross contrast while detail 
contrast is increased, resulting in better reproduction 
and improved visualization. The exact operation of 
the LogEtron is almost automatic and is described 
fully, step by step in the instruction manual. The 
procedure followed in this technique is described.— 


Donald N. Dysart, M.D. 


RADIATION THERAPY 


Love, JeEssHiLt, and Marruis, CHartes W., 
Jr. Superficial x-ray therapy. South. M. 7., 
July, 1958, 57, 884-888. (From: The De- 
partment of Radiotherapy, St. Joseph In- 
firmary, and the Department of Physics, Uni- 
versity of Louisville, Louisville, Ky.) 


A brief review of a few of the important funda- 
mentals of superficial roentgen therapy was made by 
re-examining the physical characteristics of a low 
voltage beam. 

Commercial cones furnished by the manufacturer 
carry no assurance that the central beam passes 
through the center of the cylinder. A pinhole photo- 
graph of the focal spot will determine its position in 
the field at the distal end of the cone. A central 
image of the focal spot ensures equalized distribution 
of the beam in the absorbing media. 

Isodose readings on the surface of a phantom, even 
with an eccentric central beam, demonstrate a fairly 
homogeneous and predictable distribution of energy. 
Similar readings in a cross section of the beam in air 
tend to follow the geometry of the photons reflected 
from the surface of the anode and the shape of the 
focal spot. Changes in the shape and position of the 
focal spot are observed in the pinhole photographs 
with changes in the current. 

The quality of the low energy beam is defined by 
its absorption in layers of aluminum. The absorp- 
tion curve tends to become linear as the beam ap- 
proaches a higher quality and successive half-value 
layers approach a single value. 

Surface dose readings are increased 8 to 10 per 
cent when lead foil is used on the skin rather than 
apertures in the base plate to define the treatment 
Portal. This is due to backscatter from both the lead 
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foil and the transmitted dose. Small field dose calcu- 
lations should therefore be based on the number of 
centimeters of exposed area, plus backscatter, and 
should not be given as a statement of air dose. 

The predicted air dose rate for the low energy 
beam is changed very little by backscatter from the 
phantom as shown experimentally, but the back- 
scatter increases as the quality of the radiation im- 
proves and a significant discrepancy between the 
estimated and recorded doses results at the higher 
energies. 

A comparison of a beam’s absorption curve in tis- 
sue and in some media like pressdwood gives a prac- 
tical indication of the beam’s quality as it will cross 
at about the half-value layer of the phantom. This 
4s true because the phantom is homogeneous in a den- 
sity said to represent the “average” specific gravity 
of the body. ; 

Depth dose was shown to increase with an increase 
in field or cone size, all other factors being constant. 

Volume doses to the half-value layer when com- 
paring small and large field sizes may vary by a fac- 
tor of 50 when a comparison of the air doses shows 
only a factor difference of 1.3. This becomes of prac- 
tical importance in dermatologic conditions where 
small fractionated doses given over a period of time 
through large portals may build up a volume dose 
of several hundred thousand roentgens as evidenced 
by the late development of skin atrophy and tel- 
angiectasia.—Donald M. Monson, M.D. 


BAron, Jutius G. True tangential x-ray treat- 
ment of small skin lesions. Radiology, May, 
1958, 70, 746-748. (Address: VA Hospital, 
Iowa City, Iowa.) 

In the treatment of benign skin lesions, it is desir- 
able to avoid as much as possible irradiation of the 
adjacent normal tissue. In patients with protruding 
skin lesions, this can be achieved by the use of tan- 
gential exposures. However, many skin lesions are 
not prominent enough for the use of tangential ports. 
For treatment of lesions level with the skin surface, 
the author describes a brass cone 4X4 cm., 37 cm. 
long, which has an opening along one side near the 
distal end through which the skin can be sucked 
up with the use of negative pressure into the path of 
the roentgen rays. The distal end of the cone is closed 
with lead and the cone is thus made more or less air 
tight. The size of the opening can be varied according 
to the size of the skin lesion by the use of various 
sized inserts. With this device, the underlying tissues 
receive only scattered radiation, and because of the 
thinness of the irradiated tissue, almost wniform dis- 
tribution of dose is obtained. It is not recommmended 
for the treatment of skin malignancies, however. 

Its construction and use are discussed in detail.— 


Z. Petrany, M.D. 


Coccu1, Umperro. Die Tumoren im Kindes- 
alter. (Tumors in childhood.) Strahlenthera- 
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pie, June, 1958, 706, 163-190. (From: Radi- 
otherapeutische Klinik der Universitat, Zt- 
rich, Switzerland.) 


This article is a review of experiences at the Radio- 
therapeutic Clinic of the University in Zurich, plus a 
survey of an extensive list of references dealing with 
tumors in children. These are some of the conclusions 
and observations: 

From 0.4 to 0.6 per cent of all cancer deaths occur 
in children. 

Approximately 3 per cent of patients with malig- 
nant tumors at the Radiotherapeutic Clinic in 
Ziirich were under sixteen years of age. 

The increased statistical frequency of cancer in 
children is mainly the result of the decreased mortal- 
ity rates from other children’s diseases and the im- 
proved diagnostic methods. 

The sarcomas and carcinomas have shown less in- 
crease in frequency than have the brain tumors and 
the leukemias. 

Most tumors in children occur in the first four 
years of life. 

Almost half of the tumors treated in the Radio- 
therapeutic Clinic were tumors of the nervous sys- 
tem, chiefly intracranial tumors. In descending 
frequency, leukemias, lymphogranulomas (Hodgkin’s 
disease), other tumors of the lymphatic system, bone 
tumors, and tumors of the urogenital system fol- 
lowed. These made up 92 per cent of all tumors in 
children. 

Of the patients with brain tumors, approximately 
18 per cent improved and became symptom free. 
Of the patients with other tumors, approximately 16 
per cent are symptom free.—Henry G. Moehring, 
M.D. 


Errincton, R. F. Outline of probable world 
requirements of cobalt 60 for therapy ma- 
chines. Radiology, April, 1958, 70, 481-485. 
(Address: Atomic Energy of Canada, Ltd., 
P.O. Box 93, Ottawa, Canada.) 


Based on the results of a questionnaire sent to 
eleven people in the United States and Canada, it is 
assumed that there will be 1,200 therapy units aver- 
aging 1,220 curies each in world service by the end of 
1961, excluding the USSR and satellite areas. By 
applying certain mathematical principles, the theo- 
retical number of units installed each year from 1951 
to 1961 can be predicted. The actual number of units 
installed from 1951 through 1956 is in close agree- 
ment with the theoretical number for those years. 
Knowing the number of units to be installed each 
year, it is possible to calculate the amount of cobalt 
60 required to equip and maintain the units. Cobalt 
60 required for replacement of decayed sources is 
based on 17 per cent per annum of the cumulative 
amount in service at the end of the prior year. This 
provides for scrapping of most of the therapy sources 
after a five-year decay period. 
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On the basis of present production figures and 
known plans for expansion, the supply of high activity 
cobalt 60 will be more than adequate to equip new 

machines, or renew sources in old machines, at least 
for the foreseeable future.—Walter H. ‘Farvis, Fr., 
M.D. 


Tsien, K. C., and Rospsins, Roperr. A com. 
parison of a cobalt-60 teletherapy unit anda 
2-MEV Van de Graaff x-ray generator on the 
basis of physical measurements. Radiology, 
April, 1958, 70, 486-502. (Address: K. C, 
Tsien, Temple University Hospital, 3401 N, 
Broad Street, Philadelphia 40, Pa.) 


A cobalt 60 teletherapy unit and a 2 mev. Van de 
Graaff generator are compared on the basis of phys- 
ical measurements. Both units were installed in the 
Department of Radiology, Temple University Hospi- 
tal, Philadelphia, at about the same time. Extensive 
physical measurements of both machines were under- 
taken and are reported in detail. 

The measurements were done chiefly in three 
stages. In the first stage, the effects on the output of 
radiation by all relevant factors, such as field size, 
distance, beam circuit, and voltage, were studied. In 
the second stage, the relationship between the cen- 
tral-axis depth dose, the thickness of overlapping 
tissue, and the field size were determined. Depth 
doses were measured in a tissue-equivalent wax mix 
“DP” phantom with the 3 mm. diameter ionization 
chamber of Fedoruk and Johns’ design. Isodose 
curves for both the cobalt 60 unit and the 2 mev. 
Van de Graaff generator were measured in a water 
phantom. Surface ionization effects resulting from 
covering materials overlying the irradiated region 
were also determined. 

Results of these studies are reported in the form of 
graphs and tables which present the physical meas- 
urements of the two machines side by side to em- 
phasize differences and points of similarity.— 
A.W. Sommer, M.D. 


Pratzner, M. Transit-dose measure- 
ments in cobalt-60 rotation therapy dosim- 
etry. Radiology, April, 1958, 70, 503-506. 
(Address: Victoria Hospital, London, On- 
tario.) 


The conventional methods of rotation dosimetry 
based on the concept of “tumor-air ratio” assume 
that the absorbing medium is homogeneous and water- 
equivalent. With cobalt 60 rotation therapy this 
may lead to discrepancies of 20 to 30 per cent between 
calculated and measured doses. This can be corrected 
by applying transit-dose measurements (described 
by the author in a previous publication) and the 
“transmission ratio” to calculate an equivalent thick- 
ness of homogeneous water- equivalent absorber and 
to construct an “equivalent outline” for the patient 
in question and for the particular conditions of 
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irradiation. The usual method of dosage calculation 
is then applied to this outline to find the “corrected” 
tumor-air ratio for each radial distance, the average 
of which, when multiplied by the output in r per 
minute in air at the center of rotation, gives the 
tumor dose rate. The procedure of taking tumor-air 
ratios for each radial distance and then averaging can 
be simplified by first finding the average radial 
distance, and then use a single corresponding value 
of the tumor-air ratio. Also, in the case of transmis- 
sion ratios, it is possible to reduce the equivalent 
patient outline to a circle by averaging the equivalent 
radial distances. It is more convenient, however, as 
well as accurate, to integrate the transit dose over a 
complete rotation cycle with an integrating dose 


chamber and then to calculate from the integrated . 


transmission ratio an average equivalent radius. 
Alternatively, one can read the correspending tumor- 
air ratio directly from a family of graphs of trans- 
mission ratio versus tumor-air ratio with field size as 
parameter. 

In summary, for all body sites where one may take 
the irradiated tissues to be water-equivalent, the 
average body radius may be used to calculate tumor 
dose in cobalt 60 rotation therapy. Wherever the 
tissues depart markedly from water-equivalence, the 
integrated transmission ratio enables one to reduce 
the irradiated medium to a water-equivalent one. 


Walter H. ‘farvis, Fr., M.D. 


Haynes, Ropert H., and Froese, Gerp. Av- 
eraged tumour-air ratios for 360-degree co- 
balt-60 rotation therapy. Radio/ogy, April, 
1958, 70, 507-515. (Address: Victoria Hos- 
pital, London, Ontario.) 


Tables of averaged tumor-air ratios in terms of the 
anteroposterior dimension and the ratio of the lateral 
to the anteroposterior dimensions of the patient are 
presented for cobalt 60 radiation, 360° rotation and 
16 field sizes. The method by which these tables were 
calculated is outlined and their use is discussed and 
illustrated. 

Basically this method depends on the fact that the 
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actual body contour can be replaced by a trigono- 
metric function following which the tumor-air ratio, 
written as a function of the radius, can then be 
integrated around this “idealized” contour.— 
Donald N. Dysart, M.D. 


AvpEN, E. L., Jones, D. M., Hecurer, H. H., 
and Bonp, V. P. The comparative biological 
response of dogs to 250-kvp and 1oo-kvp 
x-rays. Radiology, April, 1958, 70, 541-$50. 
(Address: E. L. Alpen, Biophysics Branch, 
U. S. Naval Radiological Defense Labora- 
tory, San Francisco 24, Calif.) 


Mongrel dogs weighing between 7 and 15 kg. were 
given bilateral total body irradiation to determine 
the comparative biologic response to 250 kv. peak 
and 100 kv. peak roentgen rays. Doses of 250 kv. 
peak roentgen rays ranged from 200-400 r and of 
100 kv. peak roentgen rays from 450-775 r. Hemato- 
logic studies included white blood cell, red blood cell 
and platelet counts and hematocrit. Results of the 
changes in these measurements before and after 
irradiation are tabulated for each dosage schedule 
used. Depth dose determinations were made in a 
water-filled phantom with bakelite ionization cham- 
bers, and bilateral depth dose curves for each total 
dose were measured directly with an equally divided 
exposure. For the purposes of this study, although 
not entirely satisfactory, the dose to the median 
sagittal tissue plane was used as the most closely 
accurate criterion of measurement of the relative 
biologic effectiveness of the two qualities of radiation. 
The LD 50 was calculated for each treatment and 
the results tabulated. The mean survival time and the 
survival-decedent ratios are also tabulated for each 
quality of radiation. 

Various other methods of measuring the relative 
biologic effectiveness of different qualities and types 
of ionizing radiation are discussed. There is no single 
method which can accurately correlate the biologic 
effectiveness with the physical dose over a wide range 
of energies.—Z. Petrany, M.D. 
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Aortic arch, buckling of (pseudocoarctation, kink- 
ing); roentgenographic entity (ab), 723 
arch syndrome of Takayasu (ab), 172 
thrombosis as cause of hypertension; arterio- 
graphic study (ab), 550 
AortoGRAPHY, abdominal complications (ab), 
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its embryogenesis—report of case with re- 
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right renal, renal hypertension caused by ossi- 
fication of (ab), 895 
vertebral, tortuosity and deflection of, 306 
AscirEs, arteriovenous fistula of splenic vessels pro- 
ducing (ab), 181 
AspIRATION PNEUMONITIS, postoperative, 42 
Au'S (radioactive colloidal gold), treatment of 
malignant effusions with (ab), 908 
AUTOMATIC INJECTOR for angiography, 982 
AUTORADIOGRAPHIC study; deposition of thorium 
dioxide in gonads of rabbits and human 
(ab), 556 
AXILLARY venogram, normal, 217 
Azycos and vertebral venous systems, and some 
variations in systemic venous return (ab), 
182 
vein dilatation simulating mediastinal tumor, 
225 


Barium contrast studies, role of, in diagnosis of 
retroperitoneal tumors (ab), $43 

BCG-vaccination, five additional cases of Boeck 
sarcoid-like lesions after (ab), 182 
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Bera irradiation of ureter, experimental hydro- 
nephrosis produced by (ab), 725 
BiLaTeRAL antecubital ossicles (fabellae cubiti) and 
other rare accessory bones of elbow (ab), 
547 
Bitiary and urinary tracts, simultaneous roentgen 
examination of, with duografin (ab), 896 
dyskinesia in T-tube cholangiography (ab), 543 
tract roentgenography in lateral decubitus posi- 
tion, 945 
BiticraFin, gallbladder contrast medium, studies of 
excretion of, in the healthy and the diseased 
(ab), 175 
BisHYDROXYCOUMARIN poisoning, intestinal obstruc- 
tion due to (ab), 892 


BLapper neck obstruction, congenital, classification 


of urographic patterns in children with, 590 
BLanb-WHITE-GARLAND SYNDROME, angiocardio- 
graphic features of, 381 
Boeck sarcoid-like lesions after BCG-vaccination, 
five additional cases of (ab), 182 
Bone and cartilage formation, extra-osseous local- 
ized non-neoplastic, (so-called myositis 
ossificans) (ab), 899 
central (medullary) fibrosarcoma of (ab), 179 
cyst, juvenile unicameral, roentgen reappraisal, 
495 
eosinophilic granuloma of; report of two cases 
with vertebra plana (ab), 897 
formation and calcification in cartilage (ab), goo 
giant-cell tumor of (ab), 897 
marrow aspiration, sternal, pneumopericardium 
following (ab), 888 
marrow, homologous and roentgen-rays, treat- 
ment of murine leukemia with; preliminary 
communication (ab), 189 
marrow homotransplants, long-term study of 
roentgen-irradiated rabbits with (ab), g11 
of children, radiation effects on (E), 526 
Bones, carpal, fractures of (ab), 728 
long, of children, radiation therapy of solitary 
benign cystic-appearing lesions involving, 
505 
of elbow, other rare accessory, bilateral ante- 
cubital ossicles (fabellae cubiti) and (ab), 
547 
pelvic, in infantile mongoloidism; roentgeno- 
graphic features, 458 


Book Reviews 


Tumors of the Soft Somatic Tissues. By George 
T. Pack and Irving M. Ariel, 161 

La Broncografia. By L. di Guglielmo and C. A. 
Citroni, 162 

The Lung As a Mirror of Systemic Disease. 
By Eli H. Rubin, 162 

Bronchopulmonary Diseases; Basic Aspects, 
Diagnosis and Treatment. Edited by Emil 
A. Naclerio, 163 
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Maladies des Veines; Diagnostic et Traitement. 
By Claude Olivier, 369 

Die vaskularen Erkrankungen im Gebiet der 
Arteria vertebralis und Arteria basialis; 
Eine anatomische und pathologische, und 
neuroradiologische Studie. By H. Krayen- 
bihl and G. Yagargil, 369 

DeMotu Cordis. By William Harvey, 370 

Lehrbuch der réntgenologischen Differential- 
diagnostik. Volume I. Erkrankungen der 
Brustorgane. By W. Teschendorf, 370 

Traitement Chirurgical dela Rectocdlite Ulcéro- 
Hémorragique. By E. Delannoy and 
M. Martinot, 371 

La Broncografia nella Fisiopatologia Bronchiale. 
By Dario Gandini and Giovanni Juliani, 371 

The Treatment of Fractures. Volume III. By 
Lorenz Bohler, 372 

Atlas d’Anatomie stéréotaxique. By J. Talai- 
rach, M. David, P. Tournoux, H. Corredor 
and T. Kvasina, 372 

Selektive Lungenangiographie in der praopera- 
tiven Diagnostik und in der inneren Klinik. 
By W. Bolt, W. Forssmann, and H. Rink, 
373 

Pediatric Roentgenology. By M. A. Lassrich, 
R. Prévét, and K. H. Schafer, 534 

Roentgen Diagnosis of Abdominal Tumors in 
Childhood. By Charles M. Nice, Jr., 
Alexander R. Margulis, and Leo G. Rigler, 


534 

Chemical Anthropology. By Icie G. Macy and 
Harriet J. Kelly, 535 

Dynamic Anatomy and Physiology. By L. L. 
Langley, E. Cheraskin, and Ruth Sleeper, 
536 

Die hiftnahen Femurosteotomien; Unter Be- 
ricksichtigung der Form, Funktion und 
Beanspruchung des Hiiftgelenkes. By M. E. 
Miller, 536 

Dr. W. C. Réntgen. By Otto Glasser, 537 

Principles of Urology; An Introductory Text- 
book to the Diseases of the Urogenital 
Tract. By Meredith F. Campbell, 714 

Aortography; Its Application in Urological and 
Some Other Conditions. By W. Barr 
Stirling, 714 

The Lower Urinary Tract in Childhood; Some 
Correlated Clinical and Roentgenologic 
Observations. By Sven Roland Kjellberg, 
Nils Olof Ericsson, and Ulf Rudhe, 714 

Television in Science and Industry. By V. K. 
Zworykin, E. G. Ramberg, and L. E. Flory, 


715 

The Year Book of Radiology (1957-1958 Series). 
Edited by John Floyd Holt, Fred Jenner 
Hodges, Harold W. Jacox, and Morton M. 
Kligerman, 716 

Radioterapia Moderna. By Félix Wachsmann, 
Gunther Barth, and Sabino Di Rienzo, 876 


Subject Index to Volume 80 


DECEMBER, 1958 


The Medical Management of Cancer. By Henry 
D. Diamond, 876 
Annual Review of Medicine. Volume 9, 1958. 
Edited by David A. Rytrand, 876 
Braln, arteriovenous angiomas of, in childhood (ab), 
722 
tumor, cerebral infarction simulating (ab), 168 
BRANCHIOGENIC cysts (ab), 907 
Breast, cancer of; study of short survival in early 
cases and of long survival in advanced 
cases, 740 
roentgenography of, 1005 
treatment of cancer of; Carman lecture (ab), 905 
Brock procedure (pulmonary valvectomy or in- 
fundibulectomy), hemodynamic complica- 
tions in tetralogy of Fallot after (ab), 1073 
Broncul, ectopic right upper lobe, laminagraphic 
appearance of (ab), 722 
BRONCHIAL cancer, present status of chemotherapy 
of (ab), 186 
carcinoma, endobronchial irradiation of (ab), 
904 
BroncuIoLar-cell carcinoma (ab), 1072 
Broncuus, accessory tracheal, case of (ab), 722 
Bursitis retrocalcanea achillis (ab), goo 


CAESAREAN section, hysterographic study of uteri 
after (ab), 894 
CALCANEUS, some significant aspects of fractures of 
(ab), 728 
CaLcIFICATION, cervical intervertebral-disk, in chil- 
dren (ab), 179 
in cartilage, bone formation and (ab), goo 
in papillary carcinoma of thyroid, 997 
of hyoid, thyroid and tracheal cartilages in in- 
fancy, 440 
Ca.cirieD appendiceal fecalith in three year old 
child (ab), 1077 
gallbladder (ab), 1079 
splenic artery, gastric deformity from extrinsic 
pressure by (ab), 542 
Cancer, advanced cervical, complications of, and 
their management (ab), 188 
advanced, role of surgeon in (ab), 187 
bronchial, present status of chemotherapy of 
(ab), 186 
lung, preliminary studies on natural history (ab), 
185 
of breast, study of short survival in early cases 
and of long survival in advanced cases, 74° 
of breast, treatment of; Carman lecture (ab), 
905 
of cervix, effective irradiation with radium for 
(ab), 188 
of cervix uteri, surgical treatment of (ab), 551 
of lung, results of radiotherapy in (ab), 185 
of tonsil, radiation therapy for, 775 
of uterine cervix treated by association of ra- 
dium and lymphadenectomy, urographic 
study of (ab), 905 


VoL 


Car 


Cer 


| 
Cap 
Car 
| Car 
| 
| Car 
| 
Car 
Car 
Car 
Car 
Cas 
Cat 
+ 
= 


teri 


VoL. 8c, No. 6 


primary, of lung, cerebral metastases from (ab), 
168 
prostatic, implantation of radioactive material 
into pituitary for control of (ab), 909 
renal: Translumbar arteriography for its recog- 
nition (ab), 549 
CapITrULUM, intra-osseous vasculature of distal end of 
humerus with special reference to (ab), 896 
CARBON DIOXIDE as contrast medium in roentgen- 
ography (ab), 903 
Carcinoma and cyst in same kidney , roentgen mani- 
festations of, 603 
bronchial, endobronchial irradiation of (ab), 904 
bronchiolar-cell (ab), 1072 
granulosa cell, of ovary, roentgen treatment of, 
793 
gynecologic, experiences in intracavitary ther- 
apy of, with cesium 137 (ab), 904 
infiltrating, of stomach: Roentgen demonstra- 
tion of thickened stomach wall (ab), 1077 
metastatic, roentgen finding to differentiate, 
from multiple myeloma; vertebral pedicle 
sign, 817 
of cervix, treatment of, with full irradiation 
therapy followed by radical pelvic surgery 
(ab), 552 
of lung, roentgen therapy of (ab), 185 
of nasal fossa, 766 
of palatine tonsil, 781 
of pancreas, radiation therapy of, 787 
of stomach, in Hiroshima, Japan (ab), 890 
papillary, of thyroid, calcification in, 997 
squamous cell, of skin of nose, cardiac metastasis 
from, 807 
CarciNoMATOSIS, congenital cystic disease of lung 
with progressive pulmonary fibrosis and 
(ab), 884 
Carpiac cycle, normal, analytic roentgen kymogra- 
phy of, 248 
metastasis from squamous cell carcinoma of skin 
of nose, 807 
ventriculography, quantitation of mitral insuf- 
ficiency by (ab), 887 
CARDIOPATHIES, new acquisitions in roentgenologic 
diagnosis of (ab), 723 
CarpAL BONES, fractures of (ab), 728 
CarpaALs, proximal, fractures of distal radius and 
ulna and dislocation of (ab), 727 
CartiLaces, hyoid, thyroid and tracheal, calcifica- 
tion of, in infancy, 440 
Cassetre, kymo, in diagnosis of gastrointestinal 
function (ab), 889 
CAUDAL-CRANIAL POSITION, diagnostic importance of 
chest roentgenogram in, especially in 
staphylococcic pneumonia of infants (ab), 
882 
Cecum and right colon, diverticulitis of (ab), 892 
CEPHALOMETRY of male and female skull films, com- 
parison study of; roentgen diagnosis of sex 
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based on adult skull characteristics (ab), 
881 
CEREBRAL angiography, technical aids in, 340 
ependymomas, roentgenographic depictions of, 
in children, 436 
infarction simulating brain tumor (ab), 168 
metastases from primary cancer of lung (ab), 
168 
processes, hypoplastic, vicarious hyperplasia of 
paranasal sinuses in (ab), 881 
vascular function, investigations of, on movie 
film (ab), 721 
vein, internal, in anteroposterior phlebogram, 
practical value of, 978 
CEREBROVASCULAR disease, radiological investiga- 
tion in cases of (ab), 881. 
CERVICAL cancer, advanced, complications of, and 
their management (ab), 188 
intervertebral-disk calcification in children (ab), 
179 
portion of internal carotid artery, findings in, in 
angiography (ab), 179 
spine and optic foramina, newer methods for 
symmetrical roentgenography of interverte- 
bral foramina of (ab), 547 
spine, whiplash injuries of (ab), 727 
Crrvix, effective irradiation with radium for cancer 
of (ab), 188 
treatment of carcinoma of, with full irradiation 
therapy followed by radical pelvic surgery 
(ab), 552 
uteri, surgical treatment of cancer of (ab), 551 
CEsIUM 137, experiences in intracavitary therapy of 
gynecologic carcinoma with (ab), 904 
CHEMOTHERAPY of bronchial cancer, present status 
of (ab), 186 
Cuest, film findings in neonatal respiratory distress 
(ab), 883 
magnification technique in roentgenography of 
(ab), 169 
roentgenogram, diagnostic importance of, in 
caudal-cranial position, especially in 
staphylococcic pneumonia of infants (ab), 
882 
roentgenograms, normal, pleuroesophageal line 
in (ab), 888 
CHOLANGIOGRAPHY, intravenous, rare aspects of 
(ab), 175 
T-tube, biliary dyskinesia in (ab), 543 
CHOLECYsTOGRAPHIC diagnosis of benign tumors 
(papilloma) of gallbladder (ab), 175 
medium, orabilex, new oral, 961 
CHOLECYSTOGRAPHIES, 1,000, considerations on, 
with volumetric study and curves of gall- 
bladder contractions (ab), 893 
CHOLECysToGRAPHY and urography, simultaneous, 
with new medium “‘duografin,” 618 
CHOLEDOCHAL cysts, congenital, roentgenographic 
study of, 950 
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CHOLESTEROLOsIS, polypoid, of gallbladder; clinical 
and radiological evaluation (ab), 1079 
Cuonpropystropuia Calcificans congenita, 443 
Cuonproma of larynx, roentgenologic character- 
istics of, 987 
CHONDROSARCOMAS, consideration of radioactive sul- 
fur (S*) as possible radiotherapeutic agent 
in; radiotoxic effects of S* in growing car- 
tilage (ab), 190 
of thoracic spine (ab), 179 
CINEFLUOROGRAPHY, annual symposium on, 872 
CINERADIOGRAPHIC study; peripheral control of mic- 
turition (ab), 545 
Co, radioactive, principles and practical applica- 
tion of rotating telecurie-therapy with (ab), 
186 
Cosa r 60 for therapy machines, outline of probable 
world requirements of (ab), 1086 
labeled vitamin B-12, liver counting of, in diag- 
nosis of pernicious anemia (ab), 556 
radiation measurements (ab), 909 
rotation therapy dosimetry, transit dose meas- 
urements in (ab), 1086 
rotation therapy, 360-degree, averaged tumor- 
air ratios for (ab) , 1087 
teletherapy unit and 2-MEV Van de Graaft 
roentgen-ray generator, comparison of, on 
basis of physical measurements (ab), 1086 
therapy unit, kilocurie revolving, radiation 
characteristics of, 851 
Coton, hypotonia of, in four cases of myxedema in 
adults; its improvement with use of desic- 
cated thyroid (ab), 893 
rates of venous absorption of carbon dioxide and 
air used in double-contrast examination of 
(ab), 175 
right, and cecum, diverticulitis of (ab), 892 
special reference to hepatodiaphragmatic inter- 
position of (ab), 890 
study of, by use of high-kilovoltage spot- 
compression technique (ab), 542 
Co.onic endometriosis; roentgenologic aspects (ab), 
542 
CONGENITAL aortic sinus aneurysm, unruptured, 
with aneurysmal dilatation of aorta and 
aortic regurgitation without arachnodac- 
tyly (ab), 172 
hypertrophic emphysema, 421 
malformations and fracture-subluxations of 
craniocervical joint (ab), 881 
origin, intestinal obstruction; study of diagnosis 
and management on one hundred sixty- 
three cases (ab), 174 
Conrrast enhancement with television techniques; 
gallbladder lesions (ab), 893 
material, radiopaque, conditions permitting re- 
gurgitation of, through intact mitral valve, 
253 
media, diagnosis of adrenal neoplasms by (ab), 
546 
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media, iodine-containing, renal elimination of 
(ab), 543 
media, newer, for excretory urography, com- 
parative evaluation of (ab), 896 
media, oily and water-soluble, advantages and 
disadvantages of, in salpingography (ab), 
176 
media, use of, in recognition of hypertension of 
renal origin (ab), 544 
media, water-soluble, advantages and disad- 
vantages (ab), 177 
media, water-soluble, role of, in gastrointestinal 
tract obstruction (ab), 891 
medium “‘biligrafin,” gallbladder, studies of ex- 
cretion of, in the healthy and in the diseased 
(ab), 175 
medium, carbon dioxide as, in roentgenography 
(ab), 903 
medium for examination of gastrointestinal 
tract; oral renografin 76 per cent, 82 
medium, new, for gastrointestinal examinations; 
oral renografin, 79 
medium, safe, for urethrography, 627 
medium, use of air as, in diagnosis of intestinal 
obstruction of newborn (ab), 1078 
natural, opacification of pathologic formations 
deprived of (ab), 903 
roentgenographic, physical factors which deter- 
mine, 112 
studies, barium, role of, in diagnosis of retro- 
’ peritoneal tumors (ab), 543 
ConvuLsiveE disorders, small pneumoencephalo- 
grams as screening procedure in (ab), 720 
Cor triatriatum sinistrum, 407 
Corrica atrophy, observations on twenty-four hour 
pneumoencephalogram with special refer- 
ence to diagnosis of (ab), 720 
CorricosrERoID therapy of rheumatoid arthritis, 
roentgen-ray manifestations of peptic ul- 
ceration during (ab), 891 
CRANIAL fossa, posterior, meningiomas of (ab), 720 
CRANIOCERVICAL joint, congenital malformations 
and fracture-subluxations of (ab), 881 
region, radiology of (ab), 719 
Cyst and carcinoma in same kidney, roentgen 
manifestations of, 603 
congenital enteric duplication (ab), 1078 
enterogenous, of duodenum (ab), 1076 
Cystic degeneration in glioblastoma multiforme: 
Trapped-air sign (ab), 721 
disease, congenital, of lung, with progres- 
sive pulmonary fibrosis and carcinomatosis 
(ab), 884 
CysTOURETHROGRAPHY, thixokon, 631 
Cysts and tumors of mediastinum (ab), 884 
branchiogenic (ab), 907 
hydatid, of heart (ab), 887 


Decusitus position, lateral, biliary tract roentgen- 
ography in, 945 
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DENTAL roentgenography, radiation dose reduction 

in, 926 
roentgenography, roentgen-ray doses in (ab), 

Ig] 

DEUEL’S HALO SIGN, 681 

DIABETIC patients, plasma insulin-I"™! in (ab), go8 

DiaGnostic errors of surgical diseases of lung (ab), 

723 

Diocry. sodium sulfosuccinate (doxinate) as adjunct 
in roentgenologic investigation of gastro- 
intestinal tract—clinical study, 89 

DISINTEGRATION rate for gamma-emitting isotopes, 
determination of (ab), 190 

DiveRTICULA, epiphrenic, of esophagus (ab), 1075 

DivERTICULITIS of cecum and right colon (ab), 892 


DIVERTICULUM type, partial duplication of gall- - 


bladder (ab), 893 
DosaGE calculation for linear radium 
method of (ab), 189 
clinical, use of rad in; 
radiotherapy 
(ab), 184 
exit, for 2-MVP roentgen-rays (ab), 906 
Dose, radiation, to gonads from diagnostic roentgen- 
ray exposure (ab), 177 
reduction, radiation, in dental roentgenography, 
926 
Doses, different, of roentgen rays, effect of, on adult 
axolotl (Siredon mexicanum), 126 
Dosimetry, cobalt-60 rotation therapy, transit-dose 
measurements in (ab), 1086 
glass, recent developments of, for soft roentgen 
rays; Part I, 117 
DouBLE-CONTRAST examination of colon, rates of 
venous absorption of carbon dioxide and 
air used in (ab), 175 
DoxinaTE (dioctyl sodium sulfosuccinate) as ad- 
junct in roentgenologic investigation of 
gastrointestinal tract—clinical study, 8« 
DuopeNAL bulb, radiologic aspects of prolapse of 
gastric mucosa into (ab), $41 
ulcer, postbulbar (ab), 542 
ulcer, roentgenographic demonstration of, 
neonatal period, 426 
ulceration, postbulbar (ab), 891 
DuopEno-colic fistula (ab), 1076 
DvuopENuM and stomach, multiple syphilitic ulcers 
of; case with unusual luetic manifestations, 
57 
and stomach, new and simple approach to air- 
contrast studies of (ab), 890 
enterogenous cyst of (ab), 1076 
DuoGRaFIN, new medium, simultaneous cholecystog- 
raphy and urography with, 618 
simultaneous roentgen examination of urinary 
and biliary tracts with (ab), 896 
DyscHonpropLasia with hemangiomatosis; 
fucci’s syndrome, 479 
Dyskinesia, biliary, in T-tube cholangiography 


sources, 


introduction of rad in 
practice; Symposium. III. 


Maf- 


(ab), 543 
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postobstructive small bowel (ab), 1079 
Dysp.asta, multiple epiphyseal (ab), 1083 


Ecropic right upper lobe bronchi, laminagraphic ap- 
pearance of (ab), 722 


EprroriaALs 


Fifty-ninth Annual Meeting of the American 
Roentgen Ray Society, 144 
Eugene Thomas Leddy, 1892-1958, 147 
Clarence Elton Hufford, 1893-1958, 149 
Instruction Courses of the Fifty-ninth Annual 
Meeting of the American Roentgen Ray 
Society, 346 
Radiation Effects on Bone of Children, 526 
The Interrelationship of Obstetric, Gynecologic, 
and Urologic Problems, 708 
Etymologic and Other Aspects of Palliation, 863 
Address of Welcome, 1043 
Fifty-ninth Annual Meeting of the American 
Roentgen Ray Society, 1048 
bilateral antecubital ossicles (fabellae 
cubiti) and other rare accessory bones of 
(ab), 547 
EveventH Annuat Mip-Winter 
CONFERENCE, 1067 
EmpuHyseMaA, congenital hypertrophic, 421 
lobar (ab), 169 
regional obstructive, in infancy (ab) 1071 
ENCEPHALOGRAPHY and ventriculography, lateral 
midline laminagraphy in, 98 
ENDOBRONCHIAL irradiation of bronchial carcinoma 
(ab), 904 
ENDOMETRIOSIS, colonic; roentgenologic aspects (ab), 
542 
three cases of malign ant change in, including 
two Cases arising in rectovaginal septum 
(ab), 894 
ENbosTEAL and periosteal changes in leprosy (ab), 
178 
Enteric duplication cyst, congenital (ab), 1078 
EostnopHitic granuloma of bone; report of two 
cases with vertebra plana (ab), 897 
granuloma of stomach, 54 


E.sow, 


EpenpyMomas, cerebral, roentgenographic depic- 
tions of, in children, 436 
EpIGLANDULAR osseous metastases, microradio- 


graphic study of (ab), 549 
EprpHysEAt diseases in childhood (ab), 899 
dysplasia, multiple (ab), 1083 
Escherichia coli, roentgen irradiated, recovery of, 12 
EsopHaGoGasrtric junction in child and adult (ab), 
1075 
Esopuacus, epiphrenic diverticula of (ab), 1075 
“gastric-lined,” with esophagitis (ab), 888 
tuberculosis of (ab), 889 
EsTHESIONEUROBLASTOMA (neuroblastoma originat- 
ing from olfactory epithelium), 759 
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ExcRETORY UROGRAPHY, Comparative evaluation of 
newer contrast media for (ab), 896 
Exrra-osseous localized non-neoplastic bone and 
cartilage formation (so-called myositis os- 
sificans) (ab), 899 

ExrreEmMITIES, arteriography in neoplasms of, 330 

Eye conditions, certain, radiation therapy in (ab), 
1090 

of young axolotl (Siredon mexicanum), roentgen 

sensitivity of various portions of, 1014 

Eyes, use of, in roentgen-ray diagnosis (ab), 904 


Feca.irn, calcified appendiceal, in three year old 
child (ab) , 1077 
Femur end, upper, vessel anatomy of, with special 
regard to mechanism of origin of different 
vascular disorders (ab), 1083 
intracapsular fractures of neck of, immediate 
prognosis of (ab), 728 
Ferax hydrops, prenatal roentgen diagnosis of, 673 
maturity, estimation of (ab), 894 
Fiprosarcoma, central (medullary), of bone (ab), 
179 
FILE ROOM operation in radiology department (ab), 
904 
itm changer, rapid, and ultrashort (millisecond) 
timing in pediatric radiography (ab), 191 
findings, chest, in neonatal respiratory distress 
(ab), 883 
movie, investigations of cerebral vascular func- 
tion on (ab), 721 
FisTULA, arteriovenous, of splenic vessels producing 
ascites (ab), 181 
FLuoroscope, amplifying; comparison with conven- 
tional fluoroscope in two thousand exami- 
nations of stomach (ab), 542 
FLuorosts (ab), 177 
ForAMEN magnum, myelographic examination of 
(ab), 882 
ForamiNna, intervertebral, of cervical spine and optic 
foramina, newer methods for symmetrical 
roentgenography of (ab), 547 
Fracture subluxations of craniocervical joint, con- 
genital malformations and (ab), 881 
FRAcTURES, intracapsular, of neck of femur, immedi- 
ate prognosis of (ab), 728 
of calcaneous, some significant aspects of (ab), 
728 
of carpal bones (ab), 728 
of distal radius and ulna and dislocation of 
proximal carpals (ab), 727 


GALLBLADDER, Calcified (ab), 1079 
cholecystographic diagnosis of benign tumors 
(papilloma) of (ab), 175 
contractions, considerations on 1,000 cholecys- 
tographies with volumetric study of curves 
of (ab), 893 
contrast medium “‘biligrafin,”’ studies of excre- 
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tion of, in the healthy and in the diseased 
(ab), 175 
lesions: Contrast enhancement with television 
techniques (ab), 893 
malignant neoplasm of; roentgenological diag- 
nosis (ab), 543 
partial duplication of, diverticulum type (ab), 
893 
polypoid cholesterolosis of; clinical and radio- 
logical evaluation (ab), 1079 
GAMMA-EMITTING ISOTOPES, determination of dis- 
integration rate for (ab), 190 
GARTNER’S DUCT, 686 
Gas in pancreas as sign of abscess, 60 
introduced into subdural space during lumbar 
pneumoencephalography, suggestion for 
diminishing amount of, 95 
Gastric deformity from extrinsic pressure by cal- 
cified splenic artery (ab), 542 
lesions in experimental animals following single 
exposure to ionizing radiations (ab), 912 
-lined esophagus with esophagitis (ab), 888 
mucosa, radiologic aspects of prolapse of, into 
duodenal bulb (ab), 541 
neoplasm, lesser, omental bursa abscess simu- 
lating (ab), 1076 
volvulus; special reference to hepatodiaphrag- 
matic interposition of colon (ab), 890 
wall, radiologic aspects of steatonecrosis of, 
secondary to acute pancreatitis (ab), 1077 
GASTROINTESTINAL e€Xaminations, new contrast 
medium for; oral renografin, 79 
function, kymo cassette in diagnosis of (ab), 889 
tract, contrast medium for examination of; 
oral renografin 76 per cent, 82 
tract, dioctyl sodium sulfosuccinate (doxinate) 
as adjunct in roentgenologic investigation 
of—clinical study, 89 
tract obstruction, role of water soluble contrast 
media in (ab), 891 
tract, right angle roentgenography of, 933 
GENETIC and somatic hazards of medical uses of 
radiation, evaluation of, 696 
GIANT-CELL tumor of bone (ab), 897 
Grass dosimetry, recent developments of, for soft 
roentgen rays; Part I, 117 
GLIOBLASTOMA MULTIFORME, cystic degeneration in: 
Trapped-air sign (ab), 721 
GoirER, complete intrathoracic, simulating aneu- 
rysm of ascending aorta (ab), 885 
Gonaps of rabbits and human, deposition of thorium 
dioxide in; autoradiographic study (ab), 
556 
radiation dose to, from diagnostic roentgen-ray 
exposure (ab), 177 
GRANULOMATOSIS, noninfectious necrotizing; Wegen- 
er’s syndrome, lethal granuloma, and allergic 
angiitis and granulomatosis (ab), 1083 
GRANULOSA CELL CARCINOMA of ovary, roentgen 
treatment of, 793 
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GRAVID UTERUS, traumatic rupture of, 684 

GREAT VESSELS and heart, diseases of: thoracic 
roentgenographic manifestations, 264 

Grip, biplane, utilizing common horizental plane for 
localization of radiographic landmarks in 
two conventional roentgen views (ab), 1084 

GYNECOLOGIC carcinoma, experiences in intracavi- 
tary therapy of, with cesium 137 (ab), 904 

obstetric, and urologic problems, interrelation- 

ship of (E), 708 

GyNECOLOGy and obstetrics, radiation hazards in 
(ab), 1080 


HAND, metastatic tumors of (ab), 897 
Heart and great vessels, diseases of: thoracic roent- 
genographic manifestations, 264 
disease, acquired, lung changes in, 256 
disease, congenital, method of radiologic diag- 
nosis of, in children (ab), 171 
hydatid cysts of (ab), 887 
primary tumors of; surgical problem (ab), 172 
reaction of, to selective angiocardiography, 394 
HEMANGIOMA (angiomatosis) of small intestine and 
mesentery; radiographic clue to diagnosis 
(ab), 173 
dyschondroplasia with; Maf- 
fucci’s syndrome, 479 
HemarturiA, pyelographic diagnosis of lesions of 
renal papillae and calyces in cases of, 569 
HEMOPERICARDIUM, dissecting aneurysm with (ab), 
1073 
HEMOsIDEROSIS and microcytic anemia, idiopathic 
pulmonary hemorrhage with (ab), 884 
Hepatic function test with I! tagged rose bengal 
(ab), 555 
HEPATODIAPHRAGMATIC interposition of colon, spe- 
cial reference to; gastric volvulus (ab), 890 
subcostosternal (Morgagni), and hiatus 
hernia, simultaneous occurrence of (ab), 
074 
HETEROTROPIC pancreatic tissue involving stomach 
(ab), 176 
Hiatus HERNIA and_ subcostosternal (Morgagni) 
hernia, simultaneous occurrence of (ab), 
1074 
HIGH-KILOVOLTAGE spot-compression technique, 
study of colon by use of (ab), 542 
Hisrop.asmosis, diffuse, inflammatory pseudo- 
polyposis of small and large intestines with 
Peutz-Jeghers syndrome in cases of, 73 
Homocenovus-bone transplants, radiation steriliza- 
tion of, utilizing radioactive cobalt (ab), 
549 
HomorraANsPLANTATION of thyroid tissue between 
uni-ovular twins (ab), 555 
Hurrorp, CLarence Exton, 1893-1958, obituary, 
149 
portrait, 149 
Humerus, intra-osseous vasculature of distal end of, 


HERNIA, 
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with special reference to capitulum (ab), 
896 

Hypartip cysts of heart (ab), 887 

Hypramnios, acute, treated by abdominal para- 
centesis (ab), 895 

HypDRONEPHROSIS, experimental, produced by beta 
irradiation of ureter (ab), 725 

HyPeERCALCEMIA, severe idiopathic, of infancy, 468 

HypERPARATHYROIDISM, hypertension in (ab), 550 

HyperpLasia, vicarious, of paranasal sinuses in hy- 
poplastic cerebral processes (ab), 881 

HypErreENSION, aortic thrombosis as cause of; ar- 
teriographic study (ab), 550 

in hyperparathyroidism (ab), 550 
of renal origin, use of contrast media in recogni- 

tion of (ab), 544 

HyperTHYROIDISM and results of thyroid function 
tests, relationships between clinical severity 
of (ab), 907 

HypopuysiAt subarachnoid space, roentgenographic 
demonstration of, 1001 

Hypopuysis, effect upon, of radioactive yttrium 
(ab), 909 

HypopHysoHyPOTHALAMIC region of guinea pigs, lo- 
calized roentgen-ray beam irradiation of, 
with 2 million volt Van de Graaff generator, 
840 

HyporHerMmIaA in infancy and early childhood, retro- 
grade aortography under (ab), 902 

Hyporonia of colon in four cases of myxedema in 
adults; its improvement with use of desic- 
cated thyroid (ab), 893 

Hysterectomy, radical, and pelvic ly mph node dis- 
section, roentgen diagnosis of urinary com- 
plications following (ab), 725 

HysreroGrapuic study of uteri after caesarean sec- 
tion (ab), 894 


I'*! labeled triolein absorption test: Reproducibility 

and factors affecting blood levels (ab), 554 
tagged rose bengal, hepatic function test with 

(ab), 555 

Ip1opatuic hypercalcemia, severe, of infancy, 468 

InprREcT induction by roentgen-radiation of lym- 
phocytic neoplasms in mice, further evi- 
dence of (ab), 192 

Insuttn-I", plasma, in diabetic patients (ab), 908 

INTERNAL carotid, agenesis of terminal end of, aneu- 
rysm of anterior communicating artery; 
radiologic documents (ab), 722 

INTERNATIONAL Atomic ENerRGy AGENcy Surveys 
Latin America, 1067 

INTERVERTEBRAL-disk calcification, cervical, in chil- 
dren (ab), 179 

INTESTINAL obstruction due to bishydroxycoumarin 
poisoning (ab), 892 

obstruction «| congenital origin; study of diag- 

nosis a management on one hundred 
sixty-three cases (ab), 174 
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obstruction of newborn, use of air as contrast 
medium in diagnosis of (ab), 1078 
InrEsTINE, large, metastatic lesions to (ab), 892 
small, and mesentery, hemagioma (angiomato- 
sis) of; radiographic clue to diagnosis (ab), 
173 
INTESTINES, small and large, inflammatory pseudo- 
polyposis of, with Peutz-Jeghers syndrome 
in case of diffuse histoplasmosis, 73 
INTRACAPSULAR fracture of neck of femur, immediate 
prognosis of (ab), 728 
InrRA-OssEOUs vasculature of distal end of humerus 
with special reference to capitulum (ab), 
896 
INTRATHORACIC goiter, complete, simulating aneu- 
rysm of ascending aorta (ab), 885 
meningocele, neurofibromatosis and (ab), 723 
neurogenic tumors, clinical features of (ab), 1070 
neurogenic tumors, primary, some radiological 
aspects of (ab), 1070 
InTRAVENOUS cholangiography, rare aspect of (ab), 
175 
pyelography, radiation hazards of (ab), 545 
urogram in acute leukemia, 608 
urography, subcapsular rupture of kidney dur- 
ing (ab), 544 
IopINE-containing contrast media, renal elimination 
of (ab), 543 
loniziNG radiation and a sense of proportion (ab), 
IgI 
rays at elevated temperatures, tumor response 
to, 833 
IRRADIATION, beta, of ureter, experimental hydro- 
nephrosis produced by (ab), 725 
effective, with radium for cancer of cervix (ab), 
188 
endobrochial, of bronchial carcinoma (ab), 904 
fractionated short-term whole body, reaction of 
leukopoiesis after (ab), 553 
localized roentgen-ray beam, of hypophysohy- 
pothalamic region of guinea pigs with 2 
million volt Van de Graaff generator, 840 
therapy, full, treatment of carcinoma of cervix 
with, followed by radical pelvic surgery 
(ab), 552 
therapy of pigmented villonodular synovitis 
(ab), 551 
IsororEs, gamma-emitting, determination of disinte- 
gration rate for (ab), 190 


James Picker Founpation; awards in radiological 
research, 874 


KIDNEY, anuric, greatly enlarged angiographic im- 

ages of (following ligation of ureter) (ab), 
1081 

metastatic malignant melanoma of, simulating 
primary neoplasm, 813 

pelvis, reflux from, studied by urinary manom- 
etry: Pathogensis of ascending interstitial 
nephritis (ab), 724 
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same, roentgen manifestations of carcinoma and 
cyst in, 603 
size in acute leukemia, 611 
subcapsular rupture of, during intravenous ur- 
ography (ab), 544 
unilateral nonfunctioning (ab), 895 
KILocurIE revolving cobalt 60 therapy unit, radia- 
tion characteristics of, 851 
Kinetics of strontium metabolism in man (ab), 189 
Kyo cassette in diagnosis of gastrointestinal func- 
tion (ab), 889 
KymoGrapny, analytic roentgen, of normal cardiac 
cycle, 248 


LaByRINnTH, fenestrated, laminagraphy of (ab), 168 
LAMINAGRAPHIC appearance of ectopic right upper 
lobe bronchi (ab), 722 
LaMINAGRAPHY, lateral! midline, in encephalography 
and ventriculography, 98 
of fenestrated labyrinth (ab), 168 
LARYNGOCELE, external ventricular, 49 
Larynx, roentgenologic characteristics of chon- 
droma of, 987 
Leppy, EuGeNE Tuomas, 1892-1958, obituary, 147 
portrait, 147 
LEIDEN TELECOBALT UNIT, 
with (ab), 187 
Leprosy, endosteal and periosteal changes in (ab), 
178 
LEUKEMIA, acute, intravenous urogram in, 608 
acute, kidney size in, 611 
in children, involvement of vertebral column by 
(ab), 900 
murine, treatment of, with roentgen-rays and 
homologous bone marrow; preliminary 
communication (ab), 189 
LeuKopENIA, radiation, clinical considerations re- 
garding cause and treatment of (ab), 552 
LevuKopolgsis, reaction of, after fractionated short- 
term.whole body irradiation (ab), 553 
LiposARCOMA, 799 
Liver abscess, amebic, percutaneous splenic por- 
tography in, 32 
counting of cobalt-60 labeled vitamin B-12 in 
diagnosis of pernicious anemia (ab), 556 
Lopar emphysema (ab), 169 
LocErronic simplification in simulated color radi- 
ography (ab), 1084 
LuMBoSACRAL vertebrae, agenesis of (ab), 548 
Lune abscess, acute (non-specific) (ab), 883 
cancer, preliminary studies on natural history 
of (ab), 185 
cerebral metastases from primary cancer of (ab), 
168 
changes in acquired heart disease, 256 
congenital cystic disease of, with progressive 
pulmonary fibrosis and carcinomatosis (ab), 
884 
diagnostic errors of surgical diseases of (ab), 723 
results of radiotherapy in cancer of (ab), 185 
roentgen therapy of carcinoma of (ab). 185 
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LunGs of patients with poliomyelitis, radiologic im- 

ages of (ab), 1071 
roentgen changes in moniliasis of, in infancy 

(ab), 883 

LupUS ERYTHEMATOSUS, systemic, review of roentgen 
findings in (ab), 903 

LYMPHADENECTOMy and radium, urographic study of 
cancer of uterine cervix treated by associa- 
tion of (ab), 905 

Lympuatic pick-up of radioactive silver-coated gold 
colloid administered intrathoracically to 
dogs, further observations on (ab), 190 

LympHocyst: complication of pelvic lymph node dis- 
sections (ab), 906 

LympHocyTic neoplasms in mice, further evidence 
of indirect induction by roentgen-radiation 
of (ab), 192 

LympHosarcoma, fatal uremia due to uric acid crys- 
tals in case of (ab), 726 

Lyric lesions of ribs (ab), 898 


Marrucci’s SYNDROME; dyschondroplasia with he- 
mangiomatosis, 479 
MaGNIFICATION technique in roentgenography of 
chest (ab), 169 
MALIGNANT disease, advanced and incurable, radio- 
therapy in (ab), 188 
effusions, treatment of, with radioactive col- 
loidal gold (Au!*’) (ab), 908 
MAXIMUM PERMISSIBLE DOSE, supplement to radia- 
tion Handbooks summarizes new recom- 
mendations on; National Committee on Ra- 
diation Protection and Measurements 
(NCRP), 711 
MEDIASTINAL shadows, abnormal, caused by tor- 
tuous thoracic aorta, 231 
tumor, azygos vein dilation simulating, 225 
chronic fibrous, uncommon sequel 
to: pulmonary vein obstruction (ab), 886 
MEDIASTINUM, tumors and cysts of (ab), 884 
Mepu_tary (central) fibrosarcoma of bone (ab), 179 
MELANOMA, metastatic malignant, of kidney simu- 
lating primary neoplasm, 813 
MENINGIOMASs of posterior cranial fossa (ab), 720 
MENINGOCELE, intrathoracic, neurofibromatosis and 
(ab), 723 
MEsenTeERY and small intestine, hemangioma (angio- 
matosis) of; radiographic clue to diagnosis 
(ab), 173 
Merasraric lesions to large intestine (ab), 892 
malignant meianoma of kidney simulating pri- 
mary neoplasm, 813 
tumors of hand (ab), 897 
MicrorapioGRapPHic study of epiglandular osseous 
metastases (ab), 549 
Micrurition, peripheral control of; cineradiographic 
study (ab), 545 
Mirra insufficiency—its quantitation by cardiac 
ventriculography (ab), 887 
stenosis and right-sided patent ductus Botalli, 
combination of (ab), 886 
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valve, intact, conditions permitting regurgita- 

tion of radiopaque contrast material 
through, 253 

Monco .orpisM, infantile, pelvic bones in; roent- 
genographic features, 458 

Mon tiasts of lungs in infancy, roentgen changes in 
(ab), 883 

Morcaanli (subcostosternal) hernia and hiatus her- 
nia, simultaneous occurrence of (ab), 1074 

MULTIPLE MYELOMA, early clinical and roentgen-ray 
diagnosis of (ab), 548 

roentgen finding to differentiate metastatic car- 

cinoma from; vertebral pedicle sign, 817 

MYELoGRaPHIC examination of foramen magnum 
(ab), 882 

MYELoGRAPHIES, use of pantopaque in (ab), 547 

MYELOSCINTIGRAPHY: useful procedure for localiza- 
tion of spinal block lesions, 104 

Myositis OssiFICcANs, so-called; extra-osseous local- 
ized non-neoplastic bone and cartilage for- 
mation (ab), 899 

MyxepeMa in adults, hypotonia of colon in four 
cases of; its improvement with use of desic- 
cated thyroid (ab), 893 


NasAL fossa, carcinoma of, 766 
NATIONAL COMMITTEE ON RADIATION PROTECTION 
AND MeasureMEnts (NCRP), 155 
supplement to radiation Handbooks summarizes 
new recommendations on maximum per- 
missible dose, 711 
NEopLasM, malignant, of gallbladder; roentgenologi- 
cal diagnosis (ab), 543 
primary, metastatic malignant melanoma of 
kidney simulating, 813 
NeopLasms, adrenal, diagnosis of, by contrast media 
(ab), 546 
of extremities, arteriography in, 330 
NEPHRITIS, ascending interstitial, pathogenesis of: 
Reflux from kidney pelvis, studied by uri- 
nary manometry (ab), 724 
NEPHROTOMOGRAPHY in investigation of renal masses 
(ab), 544 
simplified technique for (ab), 726 
NEUROBLASTOMA originating from olfactory epithe- 
lium (esthesioneuroblastoma), 759 
NEUROFIBROMATOSIS and intrathoracic meningocele 
(ab), 723 
NEUROGENIC tumors, intrathoracic, clinical features 
of (ab), 1070 
tumors, primary intrathoracic, some radiological 
aspects of (ab), 1070 
Nose, cardiac metastasis from squamous cell car- 
cinoma of skin of, 807 


Osstetric, gynecologic, and urologic problems, in- 
terrelationship of (E), 708 
roentgenography, reduction of radiation hazard 
in, 690 
Osstetrics and gynecology, radiation hazards in 
(ab), 1080 
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Occ usion of abdominal aorta, 297 

Orracrory epithelium, neuroblastoma originating 
from (esthesioneuroblastoma), 759 

OmeENTAL bursa abscess, lesser, simulating gastric 
neoplasm (ab), 1076 

OPACIFICATION, experimental, of pancreas; pre- 
liminary report (ab), 176 

of pathologic formations deprived of natural 

contrast (ab), 903 

Optic FORAMINA, newer methods for symmetrical 
roentgenography of intervertebral foram- 
ina of cervical spine and (ab), 547 

OrABILEX, new oral cholecystographic medium, 961 

ORAL RENOGRAFIN; new contrast medium for gastro- 
intestinal examinations, 79 

76 per cent; contrast medium for examination of 

gastrointestinal tract, 82 

Os catcis and phalanx, variation in roentgeno- 
graphic density of, with sex and age (ab), 
899 

Ossic es, bilateral antecubital, (fabellae cubiti) and 
other rare accessory bones of elbow (ab), 
547 

OssiFicaTION of right renal artery, renal hyperten- 
sion caused by (ab), 895 

alkaptonuric, roentgenographic 
manifestations in severe case of, 635 

OsTEocHONDRITIS, localized, of spine (ab), 1082 

OsTEOMALACIA in adults, early radiological diag- 
nosis of (ab), 1082 

OsTEOMYELOSCLEROSIS, visceral roentgen findings in 
(ab), 178 

Ovary, roentgen treatment of granulosa cell carci- 
noma of, 793 


PaxaTINE tonsil, carcinoma of, 781 
PALLIATION, etymologic and other aspects of (E), 
863 
Pancreas, diagnosis of tumors of, with aid of pneu- 
moretroperitoneal pancreatography and 
splenoportography, 967 
experimental opacification of; preliminary re- 
port (ab), 176 
gas in, as sign of abscess, 60 
radiation therapy of carcinoma of, 787 
PaNncrEATIC tissue, heterotropic, involving stomach 
(ab), 176 
PaNcREATITIS, acute, radiologic aspects of steato- 
necrosis of gastric wall secondary to (ab), 
077 
acute, with peritoneal fat necrosis—roentgen 
diagnosis, 67 
PANCREATOGRAPHY, pneumoretroperitoneal, and sple- 
noportography, diagnosis of tumors of pan- 
creas with aid of, 967 
PANTOPAQUE in myelographies, use of (ab), 547 
PapiLiary carcinoma of thyroid, calcification in, 997 
PapiLioma (benigh tumors) of gallbladder, cholecys- 
tographic diagnosis of (ab), 1 
PaRAMEDIAL retrogastric zone (ab), 1076 
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PARANASAL sinuses, vicarious hyperplasia of, 
hypoplastic cerebral processes (ab), 881 
PARAVERTEBRAL veins, relationship of systemic 
venous anomalies to, 414 
Parent puctus Bora.u, right-sided, and mitral 
stenosis, combination of (ab), 886 
ParHOoLocic formations deprived of natural con- 
trast, opacification of (ab), 903 
Pepiarric radiography, ultrashort (millisecond) 
timing and rapid film changer in (ab), 191 
radiology, course in, 713 
Pe.vic and abdominal pneumography (ab), 551 
angiography—with particular reference to its 
value in intrauterine pregnancy after fifth 
month of gestation, 651 
arteriography, percutaneous retrograde, roent- 
genologic i interpretation and uses of, 664 
bones in infantile mongoloidism; roentgeno- 
graphic features, 458 
lymph node dissection, roentgen diagnosis of 
urinary complications following radical hys- 
terectomy and (ab), 725 
lymph node dissections, complication of: lym- 
phocyst (ab), 906 
Petvis and lumbosacral spine, achondroplasia of; 
some roentgenographic features, 449 
Peptic ulceration, roentgen-ray manifestations of, 
during corticosteroid therapy of rheuma- 
toid arthritis (ab), 891 
PercuTaNeous splenic portography in amebic liver 
abscess, 324 
PERIPHERAL control of micturition; cineradiographic 
study (ab), 545 
PERITONEAL fat necrosis, acute pancreatitis with— 
roentgen diagnosis, 67 
Peutz-JEGHERS SYNDROME, inflammatory pseudo- 
polyposis of small and large intestines with, 
in case of diffuse histoplasmosis, 73 
PHakomaros!s, clinical contribution to symptoma- 
tology of (ab), 183 
PHALANx and os calcis, variation in roentgenographic 
density of, with sex and age (ab), 899 
PHLEBOGRAM, anteroposterior, practical value of in- 
ternal cerebral vein in, 978 
Puysicat factors which determine roentgenographic 
contrast, 112 
PIGMENTED VILLONODULAR SYNOVITIS, 
therapy of (ab), 551 
Pirurrary, implantation of radioactive material 
into, for control of prostatic cancer (ab), 
909 
PLACENTOGRAPHY, soft tissue, enlargement of pla- 
centa as demonstrated by, 639 
PLEUROESOPHAGEAL line in normal chest roentgeno- 
grams (ab), 888 
PNEUMATOCELE and its development, radiologic as- 
pects of (ab), 169 
Pneumoconioses, other, silicosis and a few of: Ob- 
servations on certain aspects of problem, 
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with emphasis on role of radiologist; Cald- 
well lecture, 1957, 1 
Pneumoconiosis, problem of, in our country; clini- 
cal and social aspects (ab), 1072 
PNEUMOENCEPHALOGRAM, twenty-four hour, obser- 
vations on, with special reference to di- 
agnosis of cortical atrophy (ab), 720 
PNEUMOENCEPHALOGRAMS in infants, significance of 
subdural air in, 429 
small, as screening procedure in study of con- 
vulsive disorders (ab), 720 
PNEUMOENCEPHALOGRAPHY, lumbar, suggestion for 
diminishing amount of gas introduced into 
subdural space during, 95 
PneumoGrapny, abdominal and pelvic (ab), 551 
Pneumonias of childhood (ab), 168 
PNEUMONITIS, postoperative aspiration, 42 
PNEUMOPERICARDIUM following sternal bone marrow 
aspiration (ab), 888 
PNEUMORETROPERITIONEAL pancreatography and 
splenoportography, diagnosis of tumors of 
pancreas with aid of, 967 
PoLIoMYELITIS, paralytic, erosive rib lesions in (ab), 
goo 
radiologic images of lungs of patients with (ab), 
1071 
Po.typorp cholesterolosis of gallbladder; clinical and 
radiological evaluation (ab), 1079 
PorTOGRAPHY, percutaneous splenic, in amebic liver 
abscess, 324 
percutaneous splenic, or splenic portal venog- 
raphy (ab), 180 
PosTBULBAR duodenal ulceration (ab), 891 
PREGNANCY, intrauterine, pelvic angiography—with 
particular reference to its value in, after 
fifth month of gestation, 651 
Prostatic cancer, implantation of radioactive ma- 
terial into pituitary for control of (ab), 909 
PROTECTIVE measures, rational use of roentgen-ray 
in medicine and dentistry with particular 
regard to (ab), g1o 
PseupocoarctaTiIon, kinking (buckling of aortic 
arch); roentgenographic entity (ab), 723 
Pseupopo.typosis, inflammatory, of small and large 
intestines with Peutz-Jeghers aa in 
case of diffuse histoplasmosis, 7 
PULMONARY artery, right, isolated pele ab- 
sence of; caution as to its diagnosis and pro- 
posal for its embryogenesis—report of case 
with review (ab), 885 
fibrosis, progressive, and carcinomatosis, con- 
genital cystic disease of lung with (ab), 884 
hemorrhage, idiopathic, with hemosiderosis and 
microcytic anemia (ab), 884 
tuberculosis, roentgen manifestations of, under 
drug therapy (ab), 883 
valvectomy or infundibulectomy or (Brock pro- 
cedure), hemodynamic complications in 
tetralogy of Fallot after (ab), 1073 
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vein obstruction; uncommon sequel to chronic 
fibrous mediastinitis (ab), 886 
veins, anomalous, contribution to drainage of, 
into vena cava inferior (ab), 886 
PyeLocrapuic diagnosis of lesions of renal papillae 
and calyces in cases of hematuria, 569 
PyELOGRAPHY, intravenous, radiation hazards of 
(ab), 545 
PyLORO-DUODENAL region, use of simpamine in ra- 
diologic study of spastic conditions of (ab), 
1077 


Rab, introduction of, in radiotherapy practice; Sym- 
posium. I. Radiation units in use in Great 
Britian (ab), 183 

introduction of, in radiotherapy practice; Sym- 
posium. II. Transition from roentgen to 
rad (ab), 183 

introduction of, in radiotherapy practice; Sym- 
posium. III. Use of rad in clinical dosage 
(ab), 184 

introduction of, in radiotherapy practices; Sym- 
posium. IV. Conversion of roentgens to 
rads (ab), 184 

Rap1iaTion characteristics of kilocurie revolving co- 

balt 60 therapy unit, 851 

dose reduction in dental roentgenography, 926 

dose to gonads from diagnostic roentgen-ray ex- 
posure (ab), 177 

effects on bone of children (E), 526 

evaluation of somatic and genetic hazards of 
medical uses of, 696 

exposure, common sense evaluation of, in clini- 
cal radiology, 917 

hazard in obstetric roentgenography, reduction 
of, 690 

hazards in obstetrics and gynecology (ab), 1080 

hazards of intravenous pyelography (ab), 545 

ionizing, and a sense of proportion (ab), 191 

leukopenia, clinical considerations regarding 
cause and treatment of (ab), 552 

measurements, cobalt-60 (ab), gog 

Protection and Measurements, National Com- 
mittee on (NCRP), 155 

Protection and Measurements, National Com- 
mittee on (NCRP); supplement to radia- 
tion Handbooks summarizes new recom- 
mendations on maximum permissible dose, 
711 

research and future of radiotherapy (ab), 553 

secondary, and dentist (ab), g1o 

sterilization of homogenous-bone transplants 
utilizing radioactive cobalt (ab), 549 

therapy for cancer of tonsil, 77 

therapy of carcinoma of pancreas, 787 

therapy of solitary benign cystic-appearing le- 
sions involving long bones of children, 505 

units in use in Great Britain; introduction of rad 
in radiotherapy practice; Symposium. I. 


(ab), 183 


1958 


RADIATIONS, ionizing, gastric lesions in experimental 
animals following single exposute to (ab), 
g12 

Raproacrive Co, principles and practical applica- 
tion of rotating telecurie-therapy with (ab) 
186 

cobalt, radiation sterilization of homogenous- 
bone transplants utilizing (ab), 549 

colloidal gold (Au'®*), treatment of malignant 
effusions with (ab), 908 

iodine, determination of weight of thyroid gland 
by scintigraphy after administration of; 
contribution to radioisotope dosage (ab), 
554 

isotopes, course in clinical use of, 348 

isotopes, course in medical uses of, 874 

material, implantation of, into pituitary for con- 
trol of prostatic cancer (ab), 909 

particles in atmosphere at Cincinnati, Ohio 
(ab), 912 

silver-coated gold colloid administered intra- 
thoracically to dogs, further observations 
on (ab), 190 

sulfur (S*), consideration of, as possible radio- 
therapeutic agent in chondrosarcomas; ra- 
diotoxic effects of S*® in growing cartilage 
(ab), 190 

yttrium, effect upon hypophysis of (ab), 909 

Rapioactiviry and human skeleton; Janeway lec- 
ture, 1958, 729 

Rapriocrapuic landmarks, biplane grid utilizing 
common horizontal plane for localization 
of, in two conventional roentgen views 
(ab), 1084 

RapiocrapHy, pediatric, ultrashort (millisecond) 
timing and rapid film changer in (ab), 191 

simulated color, LogEtronic simplification in 
(ab), 1084 

RapioisoTrope dosage, contribution to; determina- 
tion of weight of thyroid gland by scintig- 
raphy after administration of radioactive 
iodine (ab), 554 

RapioLoaic and stratigraphic study of adrenal tu- 
mors; report of 11 cases, 3 of which showed 
bilateral involvement (ab), 546 

aspects of pneumatocele and its development 
(ab), 169 

aspects of prolapse of gastric mucosa into duo- 
denal bulb (ab), 541 

aspects of steatonecrosis of gastric wall secon- 
dary to acute pancreatitis (ab), 1077 

diagnosis of congenital heart disease in children, 
method of (ab), 171 

images of lungs of patients with poliomyelitis 
(ab), 1071 

study of spastic conditions of pyloro-duodenal 
region, use of simpamine in (ab), 1077 

study of swallowing difficulties in infant and 
young child, contribution to (ab), 1074 
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RADIOLOGICAL aspects, some, of primary intrathor- 

acic neurogenic tumors (ab), 1070 

diagnosis, early, of osteomalacia in adults (ab), 
1082 

investigation in cases of cerebrovascular disease 
(ab), 881 

physics, graduate student program in, 713 

research, awards in; James Picker Foundation, 

74 

-surgical study of suprarenals by retropneumo- 
peritoneum, contribution on (ab), 1081 

volume, Surgeon General’s office to publish, 348 


Rapro.ocy, clinical, common sense evaluation of 
radiation exposure in, 917 
department, file room operation in (ab), 904 
of cranio-cervical region (ab), 719 
of operated-on stomach, contribution to (ab), 
541 
office, joy and cost of, 1031 
pediatric, course in, 713 
RapDIOpAQuE contrast material, conditions permit- 
ting regurgitation of, through intact mitral 
valve, 253 
diagnostic agents, conference on, 713 


RADIOTHERAPY practice, introduction of rad_ in; 
Symposium. I. Radiation units in use in 
Great Britain (ab), 183 
practice, introduction of rad in; Symposium. II. 
Transition from roentgen to rad (ab), 183 
practice, introduction of rad in; Symposium. 
‘II. Use of rad in clinical dosage (ab), 184 
practice, introduction of rad in; Symposium. IV. 
Conversion of roentgens to rads (ab), 184 
radiation research and future of (ab), 553 
recent experimental contributions to, 822 
results of, in cancer of lung (ab), 185 
Rapioroxic effects of S* in growing cartilage; con- 
sideration of radioactive sulfur (S*) as pos- 
sible radiotherapeutic agent in chondrosar- 
comas (ab), 190 
Rapium and lymphadenectomy, urographic study of 
cancer of uterine cervix treated by associa- 
tion of (ab), 905 
effective irradiation with, for cancer of cervix 
(ab), 188 
effects of, in man (ab), 911 
sources, linear, method of dosage calculation for 
(ab), 189 
Rapivus, distal, and ulna, fractures of, and disloca- 
tion of proximal carpals (ab), 727 
RECTOVAGINAL septum, three cases of malignant 
change in endometriosis, including two 
cases arising in (ab), 894 


REGIONAL enteritis, roentgenologic diagnosis and dif- 
ferential diagnosis of (ab), 173 

REGURGITATION of radiopaque contrast material 
through intact mitral valve, conditions per- 
mitting, 253 
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RENAL angiomyolipoma and tuberous sclerosis (ab), 

724 

cancer: Translumbar arteriography for its 
recognition (ab), 549 

elimination of iodine-containing contrast media 
(ab), 543 

hypertension caused by ossification of right 
renal artery (ab), 895 

masses, nephrotomography in investigation of 
(ab), 544 

origin, use of contrast media in recognition of 
hypertension of (ab), 544 

papillae and calyces, pyelographic diagnosis of 
lesions of, in cases of hematuria, 569 


ReEspirRATORY distress, neonatal, chest film findings. 


in (ab), 883 
RETROGASTRIC Zone, paramedial (ab), 1076 
RETROGRADE aortography under hypothermia in in- 
fancy and early childhood (ab), 902 
RETROMASTOID process, roentgenologic demonstra- 
tion of (ab), 168 
RETROPERITONEAL tumors, role of barium contrast 
studies in diagnosis of (ab), 543 
RETROPNEUMOPERITONEUM, contribution on radio- 
logical-surgical study of suprarenals by 
(ab), 1081 
RHEUMATOID arthritis, roentgen-ray manifestations 
of peptic ulceration during corticosteroid 
therapy of (ab), 891 
R1B lesions, erosive, in paralytic poliomyelitis (ab), 
goo 
Riss, lytic lesions of (ab), 898 
ROENTGEN changes in moniliasis of lungs in infancy 
(ab), 883 
changes, interesting, two cases of aneurysms of 
sinus o/ Valsalva with (ab), 1073 
demonstration of thickened stomach wall: In- 
filtrating carcinoma of stomach (ab), 1077 
diagnosis; acute pancreatitis with peritoneal 
fat necrosis, 67 
diagnosis of acute and chronic traumatic aneu- 
rysm of thoracic aorta, 237 
diagnosis of sex based on adult skull characteris- 
tics; comparison study of cephalometry of 
male and female skull films (ab), 881 
diagnosis of urinary complications following 
radical hysterectomy and pelvic lymph 
node dissection (ab), 275 
diagnosis, prenatal, of fetal hydrops, 673 
diagnostic procedures, ultra-short (millisecond) 
timing in, including angiocardiography: 
Comparison of dynapulse and impulse tim- 
ing, 375 
examination, simultaneous, of urinary and bil- 
lary tracts with duografin (ab), 896 
finding to differentiate metastatic carcinoma 
from multiple myeloma; vertebral pedicle 
sign, 817 
findings in alkaptonuria (ab), 546 
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findings in systemic lupus erythematosus, re- 
view of (ab), 903 

findings, visceral, in osteomyelosclerosis (ab), 
178 

irradiated Escherichia coli, recovery of, 122 

-irradiated rabbits with bone marrow homo- 
transplants, long-term study of (ab), g11 

kymography, analytic, of normal cardiac cycle, 
248 

manifestations of carcinoma and cysts in same 
kidney, 603 

manifestations of congenital agammaglobuline- 
mia (ab), 183 

manifestations of pulmonary tuberculosis under 
drug therapy (ab), 883 

-radiation of lymphocytic neoplasms in mice, 
further evidence of indirect induction by 
(ab), 192 

-ray and early clinical diagnosis of multiple 
myeloma (ab), 548 

-ray beam, experimental determination of 
energy absorbed in water from (ab), 192 

-ray beam irradiation, localized, of hypophyso- 
hypothalamic region of guinea pigs with 2 
million volt Van de Graaff generator, 840 

-ray diagnosis, use of eyes in (ab), 904 

-ray doses in dental roentgenograpy (ab), 191 

-ray exposure, diagnostic, radiation dose to 
gonads from (ab), 177 

-ray generator, 2-MEV Van de Graaff, and co- 
balt-60 teletherapy unit, comparison of, on 
basis of physical measurements (ab), 1086 

-ray manifestations of peptic ulceration during 
corticosteroid therapy of rheumatoid arth- 
ritis (ab), 891 

-ray, rational use of, in medicine and dentistry 
with particular regard to protective meas- 
ures (ab), g10 

-ray therapy, superficial (ab), 1085 

-ray treatment, true tangential, of small skin 
lesions (ab), 1085 

-rays, 250-kvp and 100-kvp, comparative bio- 
logical response of dogs to (ab), 1087 

-rays, 2-MVP, exit dosage for (ab), 906 

-rays and homologous bone marrow, treatment of 
murine leukemia with; preliminary com- 
munication (ab), 189 

rays, effect of different doses of, on adult axolotl 
(Siredon mexicanum), 126 

rays, soft, recent developmentsof glass dosimetry 
for; Part 1, 117 

sensitivity of various portions of eye of young 
axolotl (Siredon mexicanum), 1014 

study in health and disease; subclavian arteries, 
193 

therapy of carcinoma of lung (ab), 185 

to rad, transition from; introduction of rad in 
radiotherapy practice; Symposium. II. 


(ab), 183 
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treatment of granulosa cell carcinoma of ovary, 
793 
views, two conventional, biplane grid utilizing 
common horizontal plane for localization of 
radiographic landmarks in (ab), 1084 
ROENTGENOGRAPHIC appraisals of skeletal growth 
and development, 482 
contrast, physical factors which determine, 112 
demonstration of duodenal ulcer in neonatal 
period, 426 
demonstration of hypophysial subarachnoid 
space, 1001 
density of os calcis and phalanx, variation in, 
with sex and age (ab), 899 
depictions of cerebral ependymomas in chil- 
dren, 436 
manifestations in severe case of alkaptonuric 
osteoarthritis, 635 
manifestations, thoracic: diseases of heart and 
great vessels, 264 
study of congenital choledochal cysts, 950 
RoENTGENOGRAPHY, biliary tract, in lateral decubi- 
tus position, 945 
carbon dioxide as contrast medium in (ab), 903 
dental, radiation dose reduction in, 926 
dental, roentgen-ray doses in (ab), 191 
obstetric, reduction of radiation hazard in, 690 
of breast, 1005 
of chest, magnification technique in (ab), 169 
right angle, of gastrointestinal tract, 933 
symmetrical, of intervertebral foramina of cervi- 
cal spine and optic foramina, newer meth- 
ods for (ab), 547 
ROENTGENOGRAM, chest, diagnostic importance of, 
in caudal-cranial position, especially in 
staphylococcic pneumonia of infants (ab), 
822 
ROENTGENOGRAMS, normal chest, pleuroesophageal 
line in (ab), 888 
ROENTGENOLOGIC characteristics of chondroma of 
larynx, 987 
demonstration of retromastoid process (ab), 168 
diagnosis and differential diagnosis of regional 
enteritis (ab), 173 
diagnosis of cardiopathies, new acquisitions in 
(ab), 723 
diagnosis with report of unusual case of uretero- 
cele, 620 
interpretation and uses of percutaneous retro- 
grade pelvic arteriography, 664 
investigation of gastrointestinal tract, dioctyl 
sodium sulfosuccinate (doxinate) as ad- 
junct in—clinical study, 89 
ROENTGENOLOGY, urologic: Some clinical applica- 
tions; Hickey lecture, 1958, 557 
ROENTGENS, conversion of, to rads; introduction of 
rad in radiotherapy practice; Symposium. 
IV. (ab), 184 
RoraTIonaL vertebral gliding and its clinical im- 
portance (ab), 547 
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S*, radiotoxic effects of, in growing cartilage; con- 
sideration of radioactive sulfur (S*) as pos- 
sible radiotherapeutic agent in chondrosar- 
comas (ab), 190 

SALPINGOGRAPHY, advantages and disadvantages of 
oily and water-soluble contrast media in 
(ab), 176 

Sarcorp-like lesions, Boeck, after BCG-vaccination, 
five additional cases of (ab), 182 

ScINTIGRAPHY, determination of weight of thyroid 
gland by, after administration of radio- 
active iodine; contribution to radiosotope 
dosage (ab), 554 

SCINTILLATION camera (ab), 192 

SCLERODERMA, regional manifestations of (ab), 1084 

ScLEROsIs, tuberous, renal angiomyolipoma and 
(ab), 724 

SCREENING PROCEDURE, small pneumoencephalo- 
grams as, in study of convulsive disorders 
(ab), 720 

SHOULDER, posterior dislocation of (ab), 727 

Sixicosis and few of other pneumoconioses: Observa- 
tions on certain aspects of problem, with 
emphasis on role of radiologist; Caldwell 
lecture, 1957, I 

SIMPAMINE, use of, in radiologic study of spastic con- 
tions of pyloro-duodenal region (ab), 1077 

Sinus oF VALSALVA, two cases of aneurysms of, with 
interesting roentgen changes (ab), 1073 

SixtH Inrer-AMERICAN ConGress oF RapDIOLocy, 
348 

SKELETAL growth and development, roentgeno- 
graphic appraisals of, 482 

tuberculosis, adult, analysis of (ab), 898 

SKELETON, human, radioactivity and; Janeway lec- 
ture, 1958, 729 

Skin Lesions, true tangential roentgen-ray treat- 
ment of (ab), 1085 

of nose, cardiac metastasis from squamous cell 
carcinoma of, 807 

SKULL characteristics, adult, roentgen diagnosis of 
sex based on; comparison study of cepha- 
lometry of male and female skull films (ab), 
881 

SMALL BOWEL dyskinesia, postobstructive (ab), 1079 

SociepaD Mexicana de Rapro.ocia, 348 

SOLITARY BENIGN CysTIc-appearing lesions involv- 
ing long bones of children, radiation ther- 
apy of, 505 

Somatic and genetic hazards of medical uses of ra- 
diation, evaluation of, 696 

Spastic conditions of pyloro-duodenal region, use of 
simpamine in radiologic study of (ab), 1077 

Spinav block lesions, useful procedure for localiza- 
tion of: myeloscintigraphy, 104 

Spine, cervical, whiplash injuries of (ab), 727 

localized osteochondritis of (ab), 1082 

lumbosacral, achondroplasia of pelvis and; some 
roentgenographic features, 449 

thoracic, chondrosarcomas of (ab), 179 
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SpLENIC artery, calcified, gastric deformity from ex- 
trinsic pressure by (ab), 542 
vessels, arteriovenous fistula of, producing 
ascites (ab), 181 
SpLENOPORTOGRAPHY, diagnosis of tumors of pan- 
creas with aid of pneumoretroperitoneal 
pancreatography and, 967 
some advantages and disadvantages, 313 
SPONDYLOLISTHESIS and spondylolysis (ab), 548 
SPpONDYLOLysIs and spondylolisthesis (ab), 548 
SQUAMOUS CELL CARCINOMA of skin of nose, cardiac 
metastasis from, 807 
SraPHYLOCOCCIC pneumonia of infants, diagnostic 
importance of chest roentgenogram in cau- 


dal-cranial position, especially in (ab), 882 | 


STEATONECROSIS of gastric wall seconary to acute 
pancreatitis, radiclogic aspects of (ab), 1077 
STERILIZATION, radiation, of homogenous-bone trans- 
plants utilizing radioactive cobalt (ab), 549 
STERNAL bone marrow aspiration, pneumopericar- 
dium following (ab), 888 
SromacH and duodenum, multiple syphilitic ulcers 
of; case with unusual luetic manifestations, 
57 
and duodenum, new and simple approach to air- 
contrast studies of (ab), 890 
carcinoma of, in Hiroshima, Japan (ab), 890 
comparison with conventional fluoroscope in 
two thousand examinations of; amplifying 
fluoroscope (ab), 542 
eosinophilic granuloma of, 54 
heterotropic pancreatic tissue involving (ab), 
176 
infiltrating carcinoma of: Roentgen demonstra- 
tion of thickened stomach wall (ab), 1077 
operated-on, contribution to radiology of (ab), 
541 
STRATIGRAPHIC and radiologic study of adrenal tu- 
mors; report of 11 cases, 3 of which showed 
bilateral involvement (ab), 546 
STRONTIUM metabolism in man, kinetics of (ab), 189 
space, hypophysial, roentgeno- 
graphic demonstration of, 1001 
SUBCAPSULAR rupture of kidney during intravenous 
urography (ab), 544 
SUBCLAVIAN arteries: roentgen study in health and 
disease 193 
SUBDURAL air, significance of, in pneumoencephalo- 
grams in infants, 429 
space, suggestion for diminishing amount of gas 
introduced into, during lumbar pneumo- 
encephalography, 95 
SUPRARENALS, contribution on radiological-surgical 
study of, by retropneumoperitoneum (ab), 
1081 
SurGeON GENERAL’s office to publish radiological 
volume, 348 
SuRGEON, role of, in advanced cancer (ab), 187 
SWALLowING difficulties in infant and young child, 
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contribution to radiologic study of (ab), 
1074 

SynproMeE, Bland-White-Garland, 
graphic features of, 381 

Maffucci’s; dyschondroplasia with heman- 

giomatosis, 479 

SypuiLitic ulcers, multiple, of stomach and duo- 
denum; case with unusual luetic mani- 
festations, 57 


angiocardio- 


TAKAYASU, aortic syndrome of (ab), 172 
TELECOBALT unit, Leiden, further measurements 
with (ab), 187 
TELEcuRIE-therapy, rotating, principles and prac- 
tical application of, with radioactive Co® 
(ab), 186 
TELETHERAPY unit, cobalt-60, and 2-MEV Van de 
Graaff roentgen-ray generator, comparison 
of, on basis of physical measurements (ab), 
1086 
TELEVISION techniques, contrast enhancement with: 
gallbladder lesions (ab), 893 
TeTRALOGY OF FALLor, hemodynamic complications 
in, after pulmonary valvectomy or infun- 
dibulectomy (Brock procedure) (ab), 1073 
THERAPY, 360-degree cobalt-60 rotation, averaged 
tumor-air ratios for (ab), 1087 
drug roentgen manifestations of pulmonary tu- 
berculosis under (ab), 883 
intracavitary of gynecologic carcinoma with 
cesium 137, experiences in (ab), 904 
machines, outline of probable world require- 
ments of cobalt 60 for (ab), 1086 
unit, kilocurie revolving cobalt 60, radiation 
characteristics of, 851 
THIXOKON cystourethrography, 631 
TuHoRACIC aorta, roentgen diagnosis of acute and 
chronic traumatic aneurysm of, 237 
aorta simultaneous occurrence of so-called deep 
right-sided deviation of, in uni-ovular twins 
(ab), 170 
aorta, tortuous, abnormal mediastinal shadows 
caused by, 231 
roentgenographic manifestations: diseases of 
heart and great vessels, 264 
spine, chondrosarcomas of (ab), 179 
Tuorium dixoide, deposition of, in gonads of rabbits 
and human; autoradiographic study (ab), 
556 
TuyroD, calcification in papillary carcinoma of, 997 
desiccated, use of; hypotonia of colon in four 
cases of myxedema in adults (ab), 893 
diseases, laboratory aids to diagnosis in (ab), 554 
function tests, relationships between clinical 
severity of hyperthyroidism and results of 
(ab), 907 
gland, determination of weight of, by scintig- 
raphy after administration of radioactive 
iodine; contribution to radioisotope dosage 


(ab), 554 
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hyoid and tracheal cartilages, calcification of, 
in infancy, 440 
tissue, homotransplantation of, between uni- 
ovular twins (ab), 555 
TonsIL, palatine, carcinoma of, 781 
radiation therapy for cancer of, 775 
Tortvosity and deflection of vertebral artery, 306 
TRACHEAL bronchus, accessory, case of (ab), 722 
hyoid and thyroid cartilages, calcification of, in 
infancy, 440 
TRANSIT-DOSE measurements in cobalt-60 rotation 
therapy dosimetry (ab), 1086 
TRANSLUMBAR aortography, sudden death due to 
(ab), 902 
TRAPPED-AIR SIGN: Cystic degeneration in glioblas- 
toma multiforme (ab), 721 
TRICHOBEZOAR (ab), 890 
TrIOLEIN absorption test, I'! labeled triolein: Re- 
producibility and factors affecting blood 
levels (ab), 554 
TuBERrcuLos!s, adult skeletal, analysis of (ab), 898 
of esophagus (ab), 889 
pulmonary, roentgen manifestations of, under 
drug therapy (ab), 883 
Tumor-alR RATIOS, averaged, for 360-degree cobalt- 
60 rotation therapy (ab), 1087 
Tumor, brain, cerebral infarction simulating (ab),168 
giant-cell, of bone (ab), 897 
mediastinal, azygos vein dilatation simulating, 
225 
response to ionizing rays at elevated tempera- 
tures, 833 
Tumors, adrenal, radiologic and stratigraphic study 
of; report of 11 cases, 3 of which showed bi- 
lateral involvement (ab), 546 
and cysts of mediastinum (ab), 884 
benign, (papilloma) of gallbladder, cholecysto- 
graphic diagnosis of (ab), 175 
cerebral, in childhood (ab), 1085 
intrathoracic neurogenic, clinical features of 
(ab), 1070 
metastatic, of hand (ab), 897 
of pancreas, diagnosis of, with aid of pneumoret- 
roperitoneal pancreatography and spleno- 
portography, 967 
primary intrathoracic neurogenic, some radio- 
logical aspects of (ab), 1070 
primary, of heart; surgical problem (ab), 172 
retroperitoneal, role of barium contrast studies 
in diagnosis of (ab), 543 


Utcer, duodenal, roentgenographic demonstration 

of, in neonatal period, 426 
postbulbar duodenal (ab), 542 

Utcers, multiple syphilitic, of stomach and duo- 
denum; case with unusual luetic manifesta- 
tions, 57 

Utna and distal radius, fractures of, and dislocation 
of proximal carpals (ab), 727 
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Urrasuort (millisecond) timing and rapid film 
changer in pediatric radiography (ab), 191 
(millisecond) timing in roentgen diagnostic pro- 
cedures including angiocardiography : Com- 
parison of dynapulse and impulse timing, 
375 
UNICAMERAL BONE Cyst, juvenile; roentgen reap- 
praisal, 495 
Uremia, fatal, due to uric acid crystals in case of 
lymphosarcoma (ab), 726 
Ureter, experimental hydronephrosis produced by 
beta irradiation of (ab), 725 
ligation of, greatly enlarged angiographic images 
of anuric kidney following (ab), 1081 
UrRETEROCELE: Roentgenologic diagnosis with re- 
port of unusual case, 620 
URETHROGRAPHY, safe contrast medium for, 627 
Urinary and biliary tracts, simultaneous roentgen 
examination of, with duografin (ab), 896 
complications, roentgen diagnosis of, following 
radical hysterectomy and pelvic lymph 
node dissection (ab), 725 
manometry, reflux from kidney pelvis, studied 
by: Pathogenesis of ascending interstitial 
nephritis (ab), 724 
UroGraM, intravenous, in acute leukemia, 608 
Urocrapuic patterns in children with congenital 
bladder neck obstruction, classification of, 
59° 
study of cancer of uterine cervix treated by as- 
sociation of radium and lymphadenectomy 
(ab), 905 
Urocrapuy and cholecystography, simultaneous, 
with new medium “‘duografin,” 618 
excretory, comparative evaluation of newer con- 
trast media for (ab), 896 
intravenous, subcapsular rupture of kidney dur- 
ing (ab), 544 
Uro.oaic, obstetric, and gynecologic problems, in- 
terrelationship of (E), 708 
roentgenology; Some clinical applications; Hick- 
ey lecture, 1958, 557 
Urert, hysterographic study of, after caesarean sec- 
tion (ab), 894 
UTERINE cervix treated by association of radium and 
lymphadenectomy, urographic study of 
cancer of (ab), 905 
Urerus, gravid, traumatic rupture of, 684 


VAN DE GRAFF GENERATOR, 2 million volt, localized 
roentgen-ray beam irradiation of hypophy- 
sohypothalamic region of guinea pigs with, 
840 

roentgen-ray generator, 2-MEV, and cobalt-60 
teletherapy unit, comparison of, on basis of 
physical measurements (ab), 1086 

Vascutar disorders, different, vessel anatomy of up- 
per femur end with special regard to mech- 
anism of origin of (ab), 1083 
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VEIN obstruction, pulmonary: uncommon sequel to 
chronic fibrous mediastinitis (ab), 886 
VEINS, anomalous pulmonary, contribution to drain- 
age of, into vena cava inferior (ab), 886 
VENA CAVA, persistent left superior, demonstrated 
by angiocardiography (ab), 180 
VENOGRAM, normal axillary, 217 
VenoGrapuy, splenic portal, percutaneous splenic 
portography or (ab), 180 
Venous absorption of carbon dioxide and air used in 
double-contrast examination of colon, rates 
of (ab), 175 
anomalies, systemic, relationship of, to para- 
vertebral veins, 414 
return, systemic, vertebral and azygos venous 
systems, and some variations in (ab), 182 
VENTRICULAR laryngocele, external, 49 
VENTRICULOGRAPHY and encephalography, lateral 
midline laminagraphy in, 98 
cardiac, quantitation of mitral insufficiency by 
(ab), 887 
VERTEBRA plana, report of two cases with; eosino- 
philic granuloma of bone (ab), 897 
VERTEBRAE, lumbosacral, agenesis of (ab), 548 
VERTEBRAL and azygos venous systems, and some 
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variations in systemic venous return (ab), 
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developments in the X-ray field. Standard’s latest achievement—a Standard 


of safety to X-ray work in operating rooms, and other areas considered 
hazardous. It may be used with generators of any capacity; it has Standard’s 
typically sound construction features, and is finished in ivory. For almost 
half a century doctors, hospitals and laboratories have expected great 
things from Standard—this apparatus is one more proof that Standard 
consistently meets their expectations! 
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Doctors, nurses, radiographers and others likely to be ex) 
exposed to the hazards of ionizing radiations need a of 
quick and reliable means of checking their margin to 
of safety. | 
Philips Personnel Monitoring equipment, comprising a ho 
set of condenser chambers and a small, compactly ah 
designed cabinet, enables an accurate check to be nd 
maintained on the radiation doses received. The con- we 
denser chambers are charged in the Monitor and issued ‘ai 
to the personnel to wear. At the end of the check | 
period the condenser chambers are collected and the of 
amount of radiation is measured on the Personnel sel 
Monitor. A direct reading is taken from the scale of xX. 
* a highly sensitive meter calibrated in mr. set 
The readings given by the Philips Personnel Monitor 
are utterly reliable and save considerable time as com- 
pared with other methods, while the standard of 
accuracy is higher. | 
Sold in the U.S.A. by: North American Philips Company, 
Inc., X-ray Division,750 South Fulton Avenue, Mount 
. Vernon, New York. Marketed by Philips companies all 
PHILIPS : over the world. 
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WHO IS THIS MAN? 
DO YOU KNOW HIM? 


He is a member of the Hunt X-Ray Technical 
Staff. His job—to give you all the free technical 


advice you may need whenever you have 

X-Ray processing problems. Because he is an 
be expert with practical experience in every part 
of he knows the LIQUID X-RAY 
xin to every processing problem. DEVELOPER 

Ask him to show you, as he did with three 

za hospitals, how to turn darkroom waste into B® 
tly profit with the Hunt chemical replenishment PHILIP A. HUNT COMPANY 
be “Aiea And also ask him about the program GUARANTEE 
ae or obtaining maximum return from the sale : 

d of film and controlled electrolytic silver re- As the largest exclusive manufacturer of photo- 
ti covery. graphic and graphic arts chemicals, we are 
>ck Hunt is the largest exclusive manufacturer constantly striving to make our products more 
he of photographic and X-Ray chemicals. Let us econamical and convenient to use. Hunt applies 
nel send you complete information about Hunt every known scientific method to assure you 
of X-Ray Concentrates and our free technical quality controlled chemicals in every package. 

services. i 
tor 
m- PHILIP A. HUNT COMPANY 
of PALISADES PARK, NEW JERSEY 
BRANCHES IN PRINCIPAL CITIES 
in Canada: Philip A. Hunt Company (Canada) Ltd., 77 Leslie Street, Toronto 

nys Philip A. Hunt Company, Palisades Park, N. J. 
ant Please send me the Hunt X-Ray Bulletin and price list for Hunt 
all Liquid X-Ray Concentrates. 

Se Name Title 

Institution 
Address. 


City State. 


Xili 


Wie 
\ 
i 7 4 
A | \ 
\ \\ y i | f 
\ VIN 
AL 
a / \ 
by 
| 
/ 
\ 
| | 


new 
image 
intensifier 
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fo maneuver... 


1. Simple, Easy Viewing 


1000 times intensification plus simplified optical system 
presents a bright, sharp image of unequaled clarity that’s 
easy to find, easy to hold. No need to continually 

change position. Five inch field size conforms to common 
fluoroscopic techniques. 


2. Compact Design 


Instead of a cumbersome, bulky handicap, Keleket’s compact 
intensifier becomes your aid, assures maximum comfort 

and efficiency. Cassettes, spot filmer controls, and 

patient all remain within easy reach, just as in 

conventional fluoroscopy. 


3. Feathertouch Counterbalancing for Easiest 
Maneuvering 


The entire intensifier can be removed with two quick 
release clamps and whisked up and away for storage 
when not in use. When needed, a light touch slides the 
unit into locking position again. 


4. Full, Flexible Use of Your Diagnostic Facilities 


With Keleket’s unique parking device, the fluoroscopic screen 
flips up and out of the way, leaves cassette transfer 
free for normal spot film use. 


5. Low Initial Investment 


Easily installed on most popular tables and spot filmers, 
this dependable unit is priced low enough for office use. 


Cine and TV attachments are available 


| 
ad 
fouse... 
3 X-RAY CORPORATION 1612 Trapelo Road, Waltham 54, Mass. 


For greater 


diagnostic accuracy 


in 
EXCRETORY UROGRAPHY ~s. 
RETROGRADE PYELOGRAPHY ~S. 
VASOGRAPHY 
OPERATIVE CHOLANGIOGRAPHY 
_® 
0 
SODIUM 
1, 10 and 25. 


**As a result of...our experience with it in 
2700 cases it is our opinion that Hypaque is 
by far the best medium now available 
for intravenous urography.”’ 


Lloyd, F. A., and Braman, Robert (Northwestern Univ.): 
An evaluation of Hypaque as a urographic medium, 
read at meeting of North Central Soc. Am. Urological A., 
Cleveland, Oct. 3 to 5, 1956, 


LABORATORIES Hypaque (brand of diatrizoic acid), trademark reg. U.S. Pat. Off, 
NEW YORK 18, N. Y. 
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Orally... 


_ for superior 


visualization 


GALLBLADDER ann DUCTS 


ULE 


“There are three cholecystographic media 
in current use... Of these three media, 
Telepaque must be considered superior. 
Dose: 2 to 8 Gm. (4 to 6 tablets) Nearly without exception, numerous 


at night after a light supper — comparative studies have reached 
patient’s gallbladder concen- this conclusion.”’ 

trates Telepaque during the night 
(on his own time) — ready for 


the Johnson, P. M. (Univ. North Carolina): 


Oral cholecystography, 
Supplied: Tablets of 500 mg., en- North Carolina M. J. 18:533, 
velopes of 6 tablets, boxes of 5 Dec., 1957. 


and 25 envelopes; also bottles of 
500 tablets. 


uithnep LABORATORIES 
Telepaque (brand of iopanoic acid), NEW YORK 18, N. Y. 


trademark reg. U.S, Pat, Off, 


2 
: 
‘ 
| 
j 
a 
4 


Intravenous 
Cholangiography: 
a need fulfilled 


ee. .. the need for a contrast medium 
that would be of uniform and reliable 
visualization for all the ducts, 
especially in the patients having had 
cholecystectomy, was not met until 

the introduction of Cholografin.”! 


ee. ..a reliable method for rapid 
visualization of the biliary 

tract irrespective of whether or not 
the gallbladder is present and 
independent of its ability to 
concentrate its contents.’’? 


CO cide reactions to Cholografin 
are less than those observed during an 
intravenous urogréphic examination.’’® 


SQUIBB 1ODIPAMIDE 


for reliable, rapid intravenous cholangiography and cholecystography 


e the entire extrahepatic biliary system is visualized 


even in many postcholecystectomy patients 


and in the presence of a nonfunctioning gallbladder 
e the gallbladder is visualized, even if diseased, unless 


there is obstruction of the cystic duct 
e@ makes possible rapid diagnosis 
@ well tolerated 

SUPPLY: 


SQUIBB 


Cholografin Sodium: 2 x 20 cc. ampuls, each with 1 cc. ampul New York 22, N. ¥ 


for sensitivity testing. 


Cholografin Methylglucamine: 20 cc. ampuls with 1 cc. ampul 


for sensitivity testing. 


1, Reeves, R. J.: Southern M. J. 50:1377 (Nov.) 1957. 
2. Shehadi, W. H.: Am. J. Gastroenterol. 28:236 (Sept.) 1957. 
3. Sachs, M. D.: J. Internat. Col. Surgeons 27:681 (June) 1957. 


“SCHOLOGRAFIN'® IS A SQUIBB TRADEMARK 


Squibb Quality— 
the Priceless Ingredient 
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SCHICK X-RAY COMPANY, Inc... CHICAGO 
XIX 


New diagnostic tool greatly improves 
visibility of details in X-rays! 


PHILCO EXICON enables more positive diagnosis 
from ‘“‘difficult’’ areas of any photographic negative 


Philco’s new ExICON system enables physicians to obtain signif- 
icant information from X-ray negatives which often are beyond 
the threshold of human vision. Using advanced electronic 
techniques, ExICON will enlarge selected areas of any X-ray 
transparency ... enhance minute differences in gray-scale con- : 
trast. Details, formerly imperceptible in the X-ray, are contrast 
enhanced to improve visibility. Moderately opaque solutions the to 
; _ minute differences in gray-scale contrast 

can be followed more easily through the heart, blood vessels, on X-ray Iepiepieewides:- 
and other organs. Information not readily apparent in X-ray 
negatives is more clearly visible with Exicon. ee 

You are cordially invited to visit Philco’s special 

EXICON demonstration at our laboratories. Call 

William F. Pigman at TEnnessee 9-4000 (Phila- 


delphia) for your appointment. ® 


EF 


uses proven flying 
spot television tech- 
niques to greatly en- 
hance X-ray contrasts. 


PHILCC 


Actual unretouched X-ray of gall The same X-ray showing contrast 
bladder. Note lack of gray-scale con- enhancement by Exicon. Note clarity GOVERNMENT 


trast in suspect area. of detail in suspect area. g INDUSTRIAL DIVISIL 


4716 Wissahickon Ave., 
Philadelphia 44, Pennsylvanit 
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SUPER-SPEED MODEL REC/promatic’ 4 


POTTER-BUCKY DIAPHRAGM 


by LIEBEL-FLARSHEIM 


Radiologists who find that today’s high-power, high-speed 
techniques are responsible for annoying striations or ran- 
dom density variations in their clinical radiographs will 
i 4 Ji welcome this improved super-speed Bucky which masters 
these problems at all exposure speeds, even as fast as : 
1/60th second. 
Available now from leading X-ray equipment manu- 
facturers in U.S.A. and abroad. 


LIEBEL-FLARSHEIM COMPANY 


CINCINNATI 15, OHIO 
Subsidiary of Ritter Company, Inc. AJRRN-9147 


\ 
\> : 
EN 
4 
* 
} 
(Ou, 
XXi 


With Ansco, DuPont, Kodak or the proven 
solutions compounded by each service organization 
listed below you can reduce Roentgen radiation and 
exposure up to 25 %. And yet, you maintain identical 
density with no loss of detail. This extra safety 

factor for patients and X-ray technicians is another 
example of “‘built-in’’ quality and service 

at no additional cost. 


HOSPITALS, RADIOLOGISTS, PHYSICIANS AND TECHNICIANS ARE 
ALL FINDING OUT YOU NEED NOT “SWITCH” SOLUTIONS TO RE- 
DUCE EXPOSURE FOR PATIENT'S AND TECHNICIAN’S PROTECTION. — 


SOLUTION 


CALL YOUR OFFICE FOR A DEMONSTRATION 


CONNECTICUT 


Hartford—JA 8-71 14 

New Haven—SP 6-1567 
DISTRICT OF COLUMBIA 
Ace X-Ray Solutions 

Washington—EX 3-1595 
MARYLAND 


Ace X-Ray Solutions 
Baltimore—DI 2-0500 


Parker X-Ray Solution Service 


MASSACHUSETTS 


A. A. X-Ray Solutions 
Roxbury—HI 5-5335 


MICHIGAN 


Albert-Acan X-Ray Solutions 
Detroit—UN 4-0827 
Flint—SU 5-0808 


NEW YORK 


Albert-Acan X-Ray Solutions 
Woodside—RA 1-4300 


NEW JERSEY 
Albert-Acan X-Ray Solutions 
UN 3-651 


OHIO 

Medical & Industrial X-Ray Services 
Cleveland—PR 1-1460 
Toledo—RA 6-7173 
Youngstown—SW 9-0622 


PENNSYLVANIA 
Astor X-Ray Solutions 
Philadelphia—DE 3-2000 
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MEETING THE DEMAND FOR PROGRESS IN TELETHERAPY — 


THE THERATRON JUNIOR 


with dose rates in excess of 


This source capacity enhances Theratron Junior’s reputa- 
tion as a highly efficient, reliable and practical Cobalt 60 , 
| teletherapy unit. These qualities combined with low invest- 


ment, operation and maintenance costs provide the radiologist R HM 
with a Cobalt 60 unit of unequalled value. 


@ SOURCE MOTION — Complete rotation in either 


direction and limited arc traverse with rapid, auto- The Theratron Junior sourcehead 

matic reversal of motion on reaching preset limits. easily shields sources of 1500 

rhm or 25 rmm. Use of such 

@ BEAM CONTROL— Fail-safe, fixed source, moving 

shutter beam interruption system. Final collimation fort — important factors to con- 

by adjustable, tungsten alloy diaphragm provides sider when choosing a teletherapy 
sharply defined rectangular fields between 2 cm x 2 min, Unit for your clinic. 

cm and 15 cm x 15-cm at 55 cm from source. 30. 


@ COUCH MOTION — Five distinct couch move- 


ments provide rapid and easy patient positioning for TREATMENT TIMES 
efficient treatment of any lesion site. FOR 300r DOSE 
20. = 


Theratron Junior is 
eminently suitable for small or medium 
es sized clinics as well as larger institutions. —| 
For further information, please write to 


COMMERCIAL 


ATO*iIC ENERGY OF CANADA LIMITED Prooucts 


DIVISION 
58-2M P.O. Box 93, Ottawa, Canada 
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-..a@ complete RADIOISOTOPE LABORATORY 


.--in ‘ONE PACKAGE’ 


»~»s:for OFFICE, CLINIC or HOSPITAL 


THE 
RADIGRAPH 


A mobile radioisotope count- 
ing system combining accur- 
acy and dependability with 
operational simplicity to fulfill 
office, clinical or hospital 
needs. Tried and proven 
through wide usage, this 
counting system includes a 
highly sensitive scintillation 
probe, complete with a well 


\ shielded crystal, either 

\ binary or decade scaler, and 

FOR ALL ROUTINE SN | an attractive steel cart and 
1% i probe holder. Any laboratory 


RADIOISOTOPE 
DETERMINATIONS 


technician can operate this instrument with a minimum of training. A single control 
applies the power, test signal and high voltage, and all operating controls are pre- 
sented on the sloping front panel at convenient height. Positive probe positioning 
is provided by the spring-loaded arm which allows 360 degree flexibility in all direc- 
tions. The entire unit is easily moved on large rubber tired casters. 


THE SCINTILLATION 
WELL COUNTER 


Model CS-600 is designed to utilize the 
Radigraph scaler and provides the highest 
sensitivity where sample volumes are small. 
This unit is up to 30 times as effective as 
scintillation counters for samples less than 5 cc 
in volume. A full two inches of lead shielding 
extends the entire length of the crystal, counter 
and base, reducing background often to one half 
that found in other units with less shielding. 


Armed with this two-unit ‘‘ package ’’, the physician, clinic or hospital is fully 
equipped with a modern radioisotope laboratory for thyroid uptake measure- 
ments, blood volume tests, PBI and liver function tests, diagnosis of pernicious 
anemia and many other radioisotope determinations. 


SEND FOR COMPLETE INFORMATION AND PRICES 
InS TRUMEN T COMPANY 
NO. 2 RICHWOOD PLACE........ DENVILLE, NEW JERSEY 


A DIVISION OF NUCLEAR CORPORATION OF AMERICA.... 
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FOR 


this newly packaged, 


now...optimum contrast 


wih Minimum concentration 
> 


convenient-to-use medium 


CONVENIENCE sterile solution PYELOKON-R is packaged 
in 50-ml rubber-diaphragm-stoppered bottles. 
Solution remains sterile for second examination. It is 


FOR 

Federal ew 


her 


SUPERB VISUALIZATION... 


CONTRAST PYELOKON-R has been 
specifically formulated for retrograde pyelography. Its radiopaque component 
is a triiodo compound of higher iodine content, and thus PYELOKON-R provides 
optimum contrast with minimum concentration. In addition it diffuses more 
rapidly in the urine than earlier mono and diiodo type preparations.** 
** Richardson, J. F. & Rose, D. K.: J. Urol. 63:113 (1950), * Trademark 


ready to use—without diluting. 


SAFETY PYELOKON-R is extremely well tolerated by the mucosa of the 


urinary tract. Its basic composition is the triiodo molecule, 
sodium acetrizoate—widely used as an intravenous 
contrast medium. 


FOR RETROGRADE PYELOGRAPHY 


<Melinchrods MALLINCKRODT CHEMICAL WORKS 


ST. LOUIS + NEW YORK + MONTREAL 
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1 2 50 100 200 300 400 


with quiet assurance, too... 
because it’s replete with 
features like these 


in abundance 
unmatched 
time-saving, labor-sparing 
dramatic extension of tube life PICKER 
phototiming 
preprovision 
anticipatory circuitry xray GENERATOR 
: for integrating new 
technics-to-come 
handsome is as handsome does : 


Much more to this soft-spoken story. _ 
Ask your local Picker man. ” Picker X-Ray Corporation, 25 South Broadway, White Plains 
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relief for your cancer patient 


with Thorazine” 


‘Thorazine’ relieves the anxiety and tension that intensify pain, thus 
reducing the patient’s suffering and making him easier to care for. 


‘Thorazine’ stops nausea and vomiting whether caused by the 
malignancy or by distressing therapies. 


Its potentiating action on narcotics and sedatives allows you to 
reduce the amounts of these agents. Thus, pain is relieved without 
stupor, and the problem of tolerance is greatly lessened. 


For convenient, economical administration by injection, “Thorazine’ is available 
in 10 cc. Multiple Dose Vials (25 mg./cc.). 


Also available: Tablets, Spansule® sustained release capsules, Ampuls, Syrup 
and Suppositories. 


Smith Kline & French Laboratories, Philadelphia 1 
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predicting ready professional acceptance 


for this NEW ORAjlec 


single dose dependability » new low in side effects 


Bunamiod 


fies ‘the visualizable gallbladde 
ning, costly repeat studies 

patients— 

sary, even for obesity 


psules should be swallowed, one at a time, ap 
he 


7% iodine. 
ERA literature. 
e supplied in envelopes of 6 capsules (0.75 Gm. 
ailable in hospital-size bottles of 250 capsules 


INC + Hicksville, 


Long Island, 


: 
- mately 12 to 14 hours befo “usual 
-ORABILEX (Bunamiodyl), a new chemi¢al compound, is 3(3-butyrylamino-2,4,6-triio henyl)-2 
_E. FOUGERA ¢ COMPANY,. Yor! 
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The June Suruey Meter 
is a portable, battery-operated instrument which 
measures the intensity of, and distinguishes be- 
tween alpha, beta, and gamma radiation. It is 
an improved version of the original Hanford 
instrument and is used to protect personnel from 
the danger of over-exposure to radiation from 
radioactive materials or X-rays. While primarily 
intended for inspection of flat surfaces, the Juno 
is suitable for most uses where a high degree of 
accuracy is desired. 


ALPHA SCREEN 
ALPHA REJECTION! ABSORBER 
BETA REJECTION ABSORBER 


REMOVABLE BATTERY PACK 


For complete details, write for Bulletin No. 159. 


ECHNICAL ASSOCIATES 


140 West Providencia Avenue — Burbank, California 


Removable battery pack 


‘Hard-chrome plated 
case. 


Juno is shown in use at the Admiral 
Corporation Nuclear Radiation Laboratory, 
monitoring sample for radioactivity. 


j ABSORBERS POSITIONED 
FOR OETECTION OF 
——— ALPHA 
’ 


CONSTANT POTENTIAL (KV) 
APPLIED TO X-RAY TUBE 


Juno can be used for X-ray detection and 
measurement by reference to the above 
curves. 


AVAILABLE in 2 MODELS 


SRJ-6 Juno (Standard Range): 
50, 500, 5000 MR/HR full-scale. 
HRJ-6 Juno (High Range): 
250, 2500, 25000 MR/HR full-scale. 
Both Models meet A.E.C. specifications. 


new model JUNO offers new features 
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wherever you stand at a Constellation 
Table—whether you're the presiding radiologist or a 
team member—you have the peace of mind that comes 
of knowing how well protected you are. That goes for 
any of the Constellation models shown below. Com- 
mon to all are the fully-enclosed steel table body, the 


automatic Bucky slot closure, the close-collimated 
radiation beam, the fully-leaded spotfilm device. 
There’s even a hinged stainless steel shield (see pic- 
ture) to protect the radiologist against radiation scatter 
from the patient. He merely flips it up whenever he 
fluoroscopes. Any Constellation table can be so 
fitted (optionally). 


of models 


if that’s what you want 


There’s virtually nothing in the way of diagnostic radiography you 
can’t do with this magnificent table. You can fluoroscope (with an 
8” Image Amplifier, if you like) or radiograph a patient hanging 
head down vertically, or in any other position you can conjure up. 


Without wishing to become involved in range-of-angulation pros and 
cons, we can report that most Constellation buyers are content with 
this 45° model. (Extra angulation costs extra money—a hard engi- 
neering fact of life that may have something to do with it) 


The less elaborate drive mechanism required for this moderate angle 
of tilt results in significantly lower cost. If 15° Trendelenburg is 
enough for you, this model is far and away the best buy around. 


you'll be better protected, better served with a® 
Picker Con stellation 


diagnostic x-ray table 


Your local Picker representative stands ready to give you a 
quick rundown on the many other Constellation features 
that radiologists find so appealing. Call him in any time... 
or write 

Picker X-Ray Corp., 25 So. Broadway, White Plains, N. Y. 


e 
better radiation protection 
©. top .....front Sotiom....... 
.... back ...both ends & 
wider spread | 
90 to 90° vertical) | 
45° Trendelenburg} if that’s all you need | 
45° | 
_ of even 15° back tilt} if you'll settle for that 
= O 


MILLION ELECTRON-VOLT 
atter rt e enera 
LINEAR ACCELERATOR | Hil 


X-Ray dose rates at 1 meter with 
radiation collimated to give an effective 
source diameter of 5 mm. and filtered to 
give uniform intensity over a field area 
of 25 x 15 cms. 

350 r/min. at 500 pulses per second. 
280 r/min. at 400 pulses per second. 


Field Areas 
Maximum ... 30x 20cm. 
Minimum... 3x 3cm. 


Electron Output 
Electron beam energy (mean value) 
4.3 MeV 
Electron beam power (maximum) 
850 Watts 
Electron beam current in each pulse 
240 mA 
Electron beam diameter at accelerator 
output 90%, within I cm. 


MULLARD EQUIPMENT LIMITED 


for Super Voltage X-Ray Treatment 


Here is the most advanced equipment in the world for 
effective deep therapy. 

Three major Radiotherapeutic centers have tested this 
Linear Accelerator through daily use. It gives more 
effective treatment than Cobalt 60 or conventional 
X-Ray methods . . . minimises the risk of damage to 
skin tissues .. . uses higher dose rates, cutting treat- 
ment times considerably. 

The equipment is designed on the gantry principle, so 
that the primary beam at one meter rotates about a 
given point in space (the isocenter), in which all lining 
up procedures are centered. It provides Arc, Rotation 
and Electron therapy. 


Mullard House, Torrington Place, 
London, W.C.1, England 


A COMPANY OF THE MULLARD GROUP 
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Because each ‘‘File-Stak"’ holds approximately 800 films, you 
can file more. 


@ Because each ‘‘File-Stak'’ uses less floor space, you can use 
more . . . even in the smallest office. 
@ Because each ‘‘File-Stak"’ costs less, you can afford more. 


@ Because each ‘‘File-Stak’’ can easily be secured, one on top of 
the other, you can safely stack them as high as the ceiling. 


Each ‘‘File-Stak'’ made of 20 gauge high quality steel, is entirely 
self contained with interior dividers and 2 paneled sliding doors, 
with easy finger-tip control to facilitate opening from any position. 
Beautiful Silver hammertone finish. 


Each “‘File-Stak"’ is already prepared for stacking . . . no holes to 
drill . . . no devices to attach . , . no clips to bend . . . each unit 
bolts to the other with rigid bolts and lock nuts. 


Ask for 
complete 
catalog! 


WOLF 


93 Underhill Avenve, 


BRANCH OFFICE: 


a 1909 West Ninth Street, Les Angeles, Celifernia 


X-RAY PRODUCTS, INC. 
Brooklyn 38, New York 


| 
This is a WOLF FILE-STAK” 
It holds TWICE as much-!It costs HALF as much 
| land it GROWS to keep - 
pace with your needs! 
| (tle 
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Now 


: An extended Warranty 
on Machlett 
Low-Drop Valve Tubes 


The introduction several years ago of thoriated tungsten filament valve tubes 
q provided what time has proven to be the ideal rectifiers for use with x-ray ap- 
a paratus. In addition to the advantages of consistent subject contrast and film 
density, superior performance unaffected by line voltage fluctuations, longer life 

independent of load current, use of 
— Machlett low-drop thoriated fila- 
ment valves has substantially low- 
ered operating costs through fewer 
tube replacements. 


: The outstanding performance of ML-41 & ML-46 valves in particular, when 
used in conventional equipments — more than double the life experienced with 
if previous valves —- can be further enhanced. Life expectancy can again be 
‘ doubled when these tubes are operated in equipments employing special preset This 
q filament voltage controls. Machlett Laboratories, with the introduction of these HER | 
3 relatively inexpensive equipment modifications, is prepared to extend its war- SS Al 
4 ranty period on these types. ML-41 and ML-46 valve tubes, when operated in tat. $B 
‘i approved equipments, will be warranted to be free from manufacturing defects Weigi 
1% which impair their operating life for a period of 10000 hours of filament life Oni} 


or 5 years whichever occurs first. 


Write today for full technical data on all Machlett rectifier tubes for x-ray service. 


X-RAY TUBES SINCE 1897 — TODAY THEIR LARGEST MAKER 


MACHLETT LABORATORIES, INC. 
Springdale, Connecticut 
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This 
CHER LEAD 
Cat. #B454 


Weighs 


Oy \ 
ths. 


THROUGH YOUR DEALER 


You are cordially invited to visit our plant 


... for modern-day 
radiation protection 
it’s 


ARCHER 
LEAD 
GLASS 
CLOTH 


with the NEW, long-life, 
abrasion resistant coating 


PRODUCT 
CAT. NO. DESCRIPTION WEIGHT“ PRICE 
B450......... Single layer gown—small 4% he... $120.00 
Single layer gown—medium ............... Ibs. ..... 129.00 
6452... Single layer gown—large ...... 4% Ibs. ..... 138.00 
B455........ Patch on mid- body—12” high ... 
B456......... Sq. “yd. 3 Ibs........... Per sq. yd. 42.00 
B821......... Single layer coat type 
without sleeves 3% Ibs. 60.00 
B822........ Single layer 12” square 
BS23.......... Single layer 12” x 24” 
* Approximate 


75 KV (0.5mm A1) 


100 KV (1.2mm Al) 
135 KV (3.4mm Al) 


One layer of cloth transmits 15% 
Two layers of cloth transmits 6% 
Three layers of cloth transmits 4% 


One layer of cloth transmits 25% 
One layer of cloth transmits 45% 


SEND FOR OUR LATEST CATALOG 


BAR-RAY PRODUCTS, INC 


209-25th Street, Brooklyn 32, N. 


inless Steel. Processi 
lead lined Chests 
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for a more exact 
analysis...use 


GEVAERT 


X-RAY FILM 


There is never room for doubt when you 
use dependable GEVAERT X-ray film. Its 
consistently fine quality is evidenced by 
its growing use among the world’s leading 
radiologists. To assure you the lucid clear- 
ness and accurate contrasts so vital to a 
correct analysis, every GEVAERT film is 
tested, checked and re-checked before it 
reaches you. We'll be glad to send you 


test samples. Write for them today. 


| 
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EXCLUSIVE | STRIBUTORS 
4 
X-RAY FILM 


2 For Finest Results 
Obtainable in Body 
Section Radiography 


=> 


THE: 


[ 


4 OBSCURING 


MOVEMENTS . 


by Massiot 


POLYTOME 


angle of section—60 degrees maximum 
bons angle of section—29 or 36 degrees 
angle of section—40 degrees 

angle of section—48 degrees 


Through your LOCAL DEALER... 


BROCHURE 
AVAILABLE 
UPON 
REQUEST 


XXXVli 


AVAILABLE in the UNITED STATES 
: 
| 
i 
SCHICK X-RAY COMPANY, Inc. 3 
\ 205 West Wacker Drive, Chicago 6, Illinois 


UNIVERSAL 
AUTOMATIC 
SERIOGRAPYPE 


The Seriograph can be used for a variety of procedures. 
Illustrated is cerebral angiography 


Technique: Suggested for Lateral Projection, 
1/10 sec. 300 M.A. 74 K.V. 40” distance with 
cone to cover 10” diameter. Par speed screens 
or equivalent. 1/2 second interval. 3mm., AL 
filters added. 


the 


Distribution: The Seriograph is distributed 
by all major X-Ray companies and their 
dealers. Contact them, or Automatic Serio- 
graph Corporation for additional information 
and an illustrated brochure on Model 110. 


AVUTTOMATIC SERIOGRAFPH 
4900 Calvert Road « College Park « Maryland 
A- SVIBSIDIARY OF LITTON IN OVUSTRIES 


XXXVI1I 


localizing 
thyroid 
to. 


Needle 
x 1 
3mm x 1 
x 1 
Allprobe 
and tigh 


localizing accumulated radioiodine in 
thyroid remnants with the 6 mm needle 
yobe to assure complete thyroidectomy. 


Needle probes are provided in these sizes: 
’mmx10cm (2.5 mil stainless steel wall) 
jmmx10cm (2.5 mil nickel wall) 
Smmx15cm (2.5 mil nickel wall) 

Allprobes are easily interchanged by loosening 
and tightening a simple hand nut. 


New Versatile Nuclear-Chicago 


Beta-Gamma Scintillation Probe 


Designed for the surgeon, radiotherapist or gynecologist, the new 
Nuclear-Chicago Model DS8 Scintillation Detector is ideal for 
application in brain tumor localization, pinpointing radioisotope 
concentrations in thyroid or neoplastic tissue, and estimating 
radiation doses in radiotherapy. The detector, with three unique, 
interchangeable needle probes, is a compactly-designed, conven- 
ient, lightweight instrument with the complete reliability and 
accuracy so essential to medical applications. 


This rugged detector weighs less than 5 ounces and is only one 
inch in diameter. It can be sterilized in solutions commonly used 
in the operating room, is corrosion-proof, and its quality com- 
ponents provide practically infinite life. The beta-gamma sensitive 
crystals are mounted in the needles in such a way that the active 
volume is confined to the very tip of the probes. 


For more than 12 years we have been designing and manu- 
facturing for the medical profession high quality instrumentation 
for detecting and measuring radioactivity. We will be pleased to 
provide you with full information on the Model DS8 Scintillation 
Probe and on other Nuclear-Chicago instruments for clinical use. 


nuclear - chicago 


257 WEST ERIE STREET * CHICAGO 10, ILLINOIS 
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This is a normal myelogram in which Panto- 
paque Contrast Medium outlines the lower 
lumbar subarachnoid space and the sacral 
cul-de-sac. It is an anteroposterior radiograph 
made with the spot-film device after tilting 
the patient to the semierect position on the 
fluoroscopic table. This is to be compared 
with the myelogram at the right showing 
herniation of the fifth lumbar intervertebral 


disk. 


The left lateral aspect of the Pantopaque col- 
umn in the subarachnoid space is smoothly 
indented at the level of the fifth lumb.r-first 
sacral intervertebral space. The left nerve 
root is not filled, while the right sheath is 
well visualized. 


“PANTOPAQUE?” is the registered trademark under which all leading 
x-ray dealers supply the compound ethyl iodophenylundecylate, which is 
synthesized by the Research Laboratories of Eastman Kodak Company 
and prepared as the myelographic contrast medium lodophenylate Injec- 
tion, U.S.F., by Lafayette Pharmacal Inc. The trademark serves to indi- 
cate to the radiologist continuity of experience in the manufacture of this 
medium. 
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SCHERING CORPORATION - BLOOMFIELD, NEW JERSEY 


“HO “NO NO NO NO NO NO NO NO NO} 


iophenoxic acid 


No “overshadowing” by ne material in colon. 
No extremes of density and contrast-to obscure calculi. 


Excellent visualization of normal gallbladder and fre- 
quently of extrahepatic ducts, 


Extremely good toleranee=the lowest incidence of 
discomforting side actions. 


| 
¥ 
Ga 
LX ‘ 


HERNIATED DISK 
Radiographs—before surgery. 
(For photographs of surgery—turn page.) 


Lateral radiograph (patient supine) with 
opaque oil in subarachnoid area shows 
anterior filling defect at the L4-5 disk space. 


Routine lateral radiograph shows loss of normal 
lumbar lordosis, also spur formation. 


Recording 


invisible... 


AP and oblique views show lack of filling of the nerve 


and visible root sheath at L4-5 disk space. 


How radiography and photography com- 
plete the picture... . help to accelerate The complete picture is invaluable to medical 


medical progress, aiding diagnostician, progress. Radiographs and photographs work 


surgeon, teacher and student. together to show what was seen and done. Such 
illustrations can be reviewed again and again 


Here on this page and the page following you ‘ 
... months. vears later... in conferences, class- 
see highlights of an operation for the correction 
rooms, and lecture halls: and they can be 
of a herniated intervertebral disk. First, radio- kay. 
; reproduced in textbooks and journals. 
graphs that aid neurosurgeon and orthopedist A 


"Koda 


in diagnosis, help guide the surgeon's fingers... The cost? Small, considering the 


then, color photographs of the surgery. value of the documented results. 
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HERNIATED DISK 


Photographs—surgical procedure. 


Muscle stripped, showing lamina Ligamentum flavum removed and 
and interlaminar spaces. dura exposed. 


Nerve root retracted; disk sequestrum extrudes 
spontaneously. 


Disk sequestrum being withdrawn. Final closure. 


For Radiography: Kodak Royal Blue Medical \-ray Film and Kodak 
X-ray processing chemicals meet the most exacting requirements. They 
are always dependable—uniform. Quality-controlled—rigidly tested— 
they are made to work together. 


For Color Photography: Kodachrome 
Films for miniature and motion-picture 
cameras; Kodak Ektachrome Films and 
Kodak Ektacolor Films for sheet-film 
cameras; Kodak Ektachrome Films for 
roll-film and miniature cameras; Kodacolor 
Films for roll-film cameras and cameras 
accepting No. 828 film. Kodak color 


print materials are also available. 


Order Kodak x-ray products from your Kodak x-ray dealer, 
Kodak photographic products from your Kodak photographic dealer. 


EASTMAN KODAK COMPANY, Medical Division, Rochester 4, N.Y. 
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‘and, Miss Jones, clean the spot off screen number 10!” 


Luckily for Miss Jones, all her cas- 
settes have stainless Du Pont screens 
—both Par Speed and Hi-Speed. She 
will have no trouble removing that 
spot— processing solution stains can 
be cleaned right off . . . leaving no 
trace whatever! 


If Miss Jones is wise, she’ll use 
DuPont Screen Cleaner—specially 
formulated for cleaning intensifying 


REG. 5, pat. OFF 


Better Things for Better Living... through Chemistry 


screens. It does a better, faster and 
safer job of cleaning all screens. 


Specify stainless Du Pont screens 
the next time you order. And keep 
them spotless with Du Pont Screen 
Cleaner. For more information on 
these fine DuPont x-ray products. 
write Du Pont Photo Products De- 
partment, 2432-A Nemours Building, 
Wilmington 98, Delaware. 
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and tally of the value. 


YEARS 
USED X-RAY FILM 


@ We purchase all makes and sizes from any point in the 
nation, and pay the freight cost. 


@ We remit in advance if desired, or promptly after receipt 


@ Write for prices today. We will send shipping labels, and 
direct your film to our nearest plant. 


DONALD McELROY, 


53 W. Jackson Blvd., Chicago 4, Ill. 


THE CURV-X CASSETTE 


MIPS RAISED 
TO CE 


CAMPBELL X-RAY CORP.—Boston 15, Mass, 
Or Your Dealer 
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maintain Os 
precise = 
constant 
temperature 


OF DEVELOPING TANK SOLUTIONS 
AND RINSE WATER 


-OPW-JORDAN 


automatic 
control mixing valve 


JORDAN CORPORATION 


DIVISION OF OPW CORPORATION 


Write for Free 6013 Wiehe Road 
Bulletin J-100 for (3) Cincinnati 13, Ohio 


ELmhurst 1-1352 


Write to Jordan Corporation—Department J-RO 
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MEDOPAQUE-H is an aqueous, sterile, viscous 


HYSTEROGRAM 


MEDOPAQUE-H 
CRHOLANGIOGRAM 


improved 


MEDOPAQUE-H 


for Hysterosalpingography and Cholangiography > | 
4 RADIOLOGICALLY IMPROVED 


20% net iodine content provides optimal radio-contrast 


CLINICALLY IMPROVED 


‘ well tolerated, completely absorbable, suitably 


N viscous, aqueous and miscible 


PRICE UNCHANGED 


$1.75 per vial of 10 cc. In quantity as low as $1.50 


contrast solution containing 35% Sodium Ortho-iodohippurate, 
10% Sodium lodide and a blend of polyethylene glycols. 


MEDOPAQUE-H 


7 cc. of Medopaque-H 
dissemination in 
peritoneal cavity. 
Superb visualization 
of the cervix, 
isthmus corpus and 
uterine tubes. 


BELL-CRAIG, INC. 


i Manufacturing Chemists 
be 270 Lafayette Street, New York 12 
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BASIC SYSTEM 


Mobile Cabinet Console 


One Arm and Scintillation 
Counter 


Decade Scaler 


ADD WHEN NEEDED 


Dual Count Rate Meter (shown) 
Graphic Recorder (shown) 
Second Arm and Counter (shown) 
Pulse Height Analyzer 

Well Counter 

G-M Counter 


The One Medical Isotope Lab 
That Grows with Your Needs 


MEETS ANY PRESENT OR FUTURE 
NEED EXACTLY WITH A FULL LINE 
OF INTEGRATED INSTRUMENTS 


The ISOLAB fits the need of any clinical isotope 
program—large or small, present or future. 
The basic system handles a limited program. 
Integrated instruments may be added as 
needed to handle practically any isotope diag- 
nosis or therapy. No other system offers this 
convenient, economical, built-in flexibility. 
Designed by consulting physicists. Built by 
pioneers in nuclear instrumentation. For de- 
tails, request Data File H-2. 


CD Nuclear Measurements Corp. 
2466 N. Arlington Ave. * Phone: Liberty 6-2415 
INDIANAPOLIS 18, INDIANA 


YOU HAVE ONLY ONE PAIR 


Insist upon leaded leather gloves 


THEY CANNOT CRACK 


Order from your dealer, or: 


LIBERTY PROTECTIVE LEATHERS, Inc. 


17-29 Burr Street 
Gloversville, New York 


SIMULATED 
IODINE 


Workers using Iodine-131 will find these two sim- 
ulated iodine sources useful and practical standards. 
Radioactive Barium-133 and Cesium-137 are com- 
bined in the proper proportion with special absorbers 
to yield a gamma ray spectrum remarkably similar 
to that of Iodine-131. The activity is permanently 
sealed in an acrylic tube and each source has an 
effective half-life of about 10 years. 


SOURCE STRENGTH PRICE 


- 50 
Set of both sources, Cat. No. 1231, in 
attractive wooden box .................. 95 


Technical bulletin available on request. 


new england corp. 
575 ALBANY STREET, BOSTON 18. 


SALES REPRESENTATIVES: Atomic Associates, Inc., 
Packard Instrument Sales Corp., Radionics, Ltd., (Montreal) 
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MORE 
AGGRAVATING 
THAN 

MOBILE 
RADIOGRAPHY? 


New Westinghouse Mobilex “200” Eliminates Retakes, Saves Time and Film 


Retakes are aggravating—and expensive—and unnecessary! 

Unnecessary because the new Westinghouse Mobilex ‘200’ control has a 
built-in “assurance circuit’”’ that won’t Jet you make a poor exposure. Here’s how 
it works: the technician can predetermine the highest ma permissible on a given 
line for the kv demanded by the technique—without worrying about line conditions 
or kv drop. If exposure is attempted on a line where the kv drop is sufficient to 
reduce penetration to an unacceptable level, the control rejects the technique and 
lights a “‘no exposure’”’ light. Before you leave the room, you know you’ve made a 
good exposure. 

And this new control is ma conscious! It automatically compensates via the 
timer for a drop in milliamp seconds. It automatically prevents the tube output 
from falling below the minimum level commensurate with good film results. 

There are at least 22 other features of the new Mobilex ‘‘200” that can pro- 
duce results equivalent to radiographs obtained in the main X-ray department. 
For the full story, ask your local Westinghouse representative, or write: Westing- 


house Electric Corp., X-ray Dept., 2519 Wilkens Ave., Baltimore 3, Maryland. 
J-08357 


You CAN BE SURE...1F Irs Westinghouse 
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REPRODUCED FROM 4000 SELECTED FILMS IL- 
LUSTRATING ALL PHASES OF DIAGNOSTIC 
ROENTGENOLOGY 


e SKELETAL SYSTEM 
RESPIRATORY SYSTEM 


@ GASTRO-INTESTINAL AND BILIARY 
TRACTS; AND ABDOMEN 


© URINARY TRACT; AORTOGRAPHY 


Large enough to view without projection or magnification, 
Small enough to examine and file conveniently. 
May be projected directly by reflector type projector. 


This collection of miniature films provides a library for study 
and teaching of radiological material in all fields. 


The subjects follow the chapters of the text, "Principles of 
Roentgenological Interpretation; by L. R. Sante, M.D. 


Actual film size 234” x 4”. Easily converted to standard 
34," x 4” lantern slides by binding between two cover glasses. 


ST. LOUIS FILM DISTRIBUTING CO. — 


Cholangiogram immediately after passage of large lam- 
inated stone (arrow) showing stone in duodenum and 
spasm and injury of common bile duct with tiny ulcera- 
tion (arrow) and regurgitation into pancreatic duct. 


55 BERRYWOOD DRIVE © 


THE MOST EXPERIENCED | 


FILM BADGE SERVICE 
ST. JOHN X-RAY LABORATORY | 


CALIFON, NEW JERSEY 


Established 1925 Bee | 


NOW YOU CAN ADD A FILE 
BUILD—BUILD—BUILD—WITH THE 
HANLEY ECONOMY 14x!7 X-RAY CABINET 
SPECIAL DESIGN SLIDING DOORS 


3 COM NT SIZE—DIVIDERS 14 8.00 


PHOTO ouger FILMS 4 x 10 
APPROVAL GUARANTEED—F.O ACTO RY—CATALOGUE 
HANLEY MEDICAL EQUIPMENT co. 
5614 South Grand X-Ray Division St. Louis 11, Mo. 


In reply to advertisers please mention 
that you saw their advertisement in THE 
AMERICAN JOURNAL OF ROENTGEN- 
OLOGY, RADIUM THERAPY AND NU- 
CLEAR MEDICINE. 


CHARLES C THOMAS - PUBLISHER 


Springfield - Illinois 


vides an efficient means of inject- 
ing air directly into the colon for 
aerogram examination. Gradual Available from your dealer 
distention of the colon minimizes 


discomfort, insures maximum re- Clay Adams ‘ 
; ini ; NEW YORK 10 


tention of injected air. Each $10. 


The Buckstein Air Insufflator pro- Reference: Jacob Buckstein, M.D., 


The Digestive Tract in Roentgenology, 
Vol. Il, p. 706. J. B. Lippincott, 1953. 


GLENDALE 22, MISSOURI 
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: BUCKSTEIN AIR INSUFFLATOR | 
efficient insufflation =. 
and minimum patient distress 
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Clinical Radiology 
of Acute 
Abdominal Disorders 


By 


BERNARD S. EPSTEIN, M.D. 
Chief, Department of Radiology, The Long Island Jewish Hospital, New Hyde Park, 
New York; Associate Clinical Professor of Radiology, Albert Einstein College 
of Medicine, Yeshiva University, New York 


ORE than the “acute abdomen” is covered in this sound consideration of 

disorders of the abdomen and its contents. Dr. Epstein presents the subject 

in the broad sense of abdominal complaints which examinations reveal to 
require prompt medical attention. 


The fact-filled, yet concise text is organized along the lines of etiological and 
pathological processes, rather than by “indiv idual organs. Diseases which have a 
common underlying congenital basis, inflammatory + or neoplastic origin, are de- 
scribed in relation to the disease process rather than from the viewpoint of the 
organ itself. In this fresh approach to the subject, emphasis is on the correlation 
of clinical, pathological and radiological manifestations of disease. All important 
facts are integrated with the more than 400 unretouched radiographic illustrations 
selected from the author's personal experience. 


Congenital disorders of the abdomen are taken up first, followed by a full consid- 
eration of neoplastic diseases of the same area. Extensive coverage is given to 
inflammatory and vascular disorders, parasitic and granulomatous diseases, and 
collagen and metabolic disturbances. Traumatic disorders, foreign bodies and the 
effect of drugs are detailed. Throughout, Dr. Epstein gives references to the 
literature and suggestions for further reading. 


On every occasion where diagnosis is guided by radiologic changes and their 
interpr etation, this book can be referred to with complete confidence by radiolo- 
gists, gastroenterologists, internists, pediatricians, surgeons and general practi- 
tioners. 


352 Pages, 7” X 10”. 406 Illustrations on 224 Figures. $15.00 


(Published September, 1958) 
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AND MANUFACTURED By WOLF 


disposable 


sanitary ‘plastic 
enema tips 


Use once—then discard 
Made of sanitary polyethylene plastic 
Saves hospital time and labor 
More comfortable for patient 
Practical with barium or any 
enema solution 
Doctor designed 
Specially constructed end will not 
slip from hose 


8d4-N, 


Scientifically 
designed for 
easy withdrawal 
and effortless 
retention. 


Sterile wrapped in 
individual polyethylene bags, 
ready for immediate use 

12 to box, 12 boxes 


Prompt availability assured 
everywhere through your 
local Wolf distributor 


Write for FREE SAMPLE and further details 
WOLF X-RAY 
PRODUCTS. INC. 


93 UNDERHILL AVENUE, BROOKLYN 38, NEW YORK 
BRANCH OFFICE: 1909 W 9th ST., LOS ANGELES, CALIF 


120 PAGES 


Now, between the covers of one 
book you'll find hundreds of items 
relating to every photographic need 
« + Recording, Photographing, 
Processing, Storage and Optics. 
Truly a treasure of information 
+». yours Free. Write — AJR 1258 


URKE & JAMES. INC 


321 S.Wabash Chicago 4, Illinois 


An Authorized Binding 
for 
THE AMERICAN JOURNAL OF 
ROENTGENOLOGY 
RADIUM THERAPY AND 
NUCLEAR MEDICINE 


Arrangements have been made for subscribers to 
have their journals bound into distinctively de- 
signed books. 


Six issues, January through June or July through 
December, bound in best grade garnet washable 
buckram imprinted with your name on cover, cost 
but $4.15 per volume. 


Bound journals serve as an immediate reference 
for research and information. Properly displayed, 
they create a psychological impact on the patient, 
implying the time and effort spent to keep up-to- 
date on the most modern techniques and treatment. 


Ship journals parcel post. Within thirty days after 
receipt, bound volumes will be shipped prepaid 
anywhere in the U.S.A. Full remittance must ac- 
company order. 


PUBLISHERS’ AUTHORIZED 
BINDERY SERVICE 
(Binders of all Journals) 
5811 W. Division Street, Chicago 51, Illinois 
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Radiologia Clinica 


International Radiological Review 


Roentgen, Radium, Light—Research and Clinic 
EDITORES: 


H. H. BERG, Hamburg C. GIL Y GIL, Madrid R. SARASIN, Genéve 
9 ol ig — F. HART, Athen H. R. SCHINZ, Ziirich 
° ortmun P. LAMARQUE, Montpellier A. SCHULLER, Melbourne 
H. v. a . E. G. MAYER, Wien M. SMOKVINA, Zagreb 
unchen M. SPIEGEL-ADOLF, 
J.T. CASE, Santa Barbara, Calif. JENS NIELSEN, Ksbenhavn Philadelphia, Pa. 
W. E. CHAMBERLAIN, G. G. PALMIERI, Bologna VACLAV 8VAB, Praha 
Philadelphia, Pa. F. PERUSSIA, Milano W. ZAWADOWSKI, 
R. COLIEZ, Paris G. J. VAN DER PLAATS, Warszawa 
P. FLEMMING M@LLER, Groningen E. ZDANSKY, Basel 
Kgbenhavn N. RATKOCZY, Budapest : A. ZUPPINGER, Bern 


Redactor: M. LUDIN, Basel 


“Radiologia Clinica” deals with experimental investigations in radiology, that is, X-ray, radium 
and light, and with papers on X-ray diagnosis and radiation therapy, of value in practical and 
— medicine. Articles appear in English, French or German and are summarized in the three 
anguages. 


1 volume of 6 parts is published yearly Subscription price per volume U.S. $13.50 


BASEL 11 (Switzerland) S. KARGER NEW YORK 
For U.S.A.: Albert J. Phiebig, P.O. Box 352, White Plains, N.Y. 


ONCOLOGIA 


Journal of Cancer Research, Prevention, Treatment and Sociological Aspect 


EDITORES: 


E. Uehlinger-Ziirich: Priasident der Schweiz. Nationalliga fiir Krebsbekimpfung. 
R. Franzoni-Rorschach: Sekretir der Schweiz. Nationalliga fiir Krebsbekampfung. 


Biologia Generalis: A. Grumbach-Ziirich, F. Leuthardt-Ziirich, 
A. Vannotti-Lausanne. 
Pathologia: J. N. Nicod-Lausanne, E. Uehlinger-Ziirich. 
Medicina Interna: W. Loffler-Ziirich, M. Roch-Genéve, H. Staub-Basel. 
Chirurgia: A. Brunner-Ziirich, P. Decker-Lausanne. 
Gynaecologia: E. Held-Ziirich, H. de Watteville-Genéve. 
Radiologia: R. Gilbert-Genéve, A. Zuppinger-Bern. 
Neurochirurgia: H. Krayenbiihl-Ziirich, A. Jentzer-Genéve. 
Ophthalmologia: A. Franceschetti-Genéve, H. Goldmann-Bern. 
Otorhinolaryngologia: L. Riiedi-Ziirich, E. Oppikofer-Basel. 
Dermatologia: W. Jadassohn-Genéve, G. Miescher-Ziirich. 
Paediatria: E. Freudenberg-Basel, E. Glanzmann-Bern. 
Sociologia: A. Meli-Bern, A. Sauter-Bern. 
Urologia: E. Wildbolz-Bern, G. Mayor-Ziirich 


Redactor: Hans R. Schinz, Ziirich 


The contents include: original articles in English, German or French, summarized in these 
languages, short communications, reviews and short abstracts, questions of the day and contro- 
versial matters, reports and book reviews, covering the whole field of cancer research. 


1 volume of 4 parts is published yearly Subscription price per volume U.S. $9.25 


BASEL 11 (Switzerland) S. KARGER NEW YORK 
For U.S.A.: Albert J. Phiebig, P.O. Box 352, White Plains, N.Y. 
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e DOSAGE MEASUREMENTS ] 
IN 4 

RADIUM 

| ‘THERAPY 


of the ver 


asking eee | 
PUBLISHED COURTESY OF ANSCO - Binghamton, New York 


; 
| A 


ix and corpus uteri 


EDWIN C. ERNST, M.D, 
Radiation Research Department 
DePaul Hospital 

St. Louis, Missouri 


RADIUM DOSAGE TECHNIQUE 1 


LOADING 


A comprehensive handbook on radium dosag 


techniques. Contains a series of individu U 
11; 15 35 «63 m 63/35 21 . 
1317 26 | 48 150) 48 radium dosage charts showing the intensit 
distribution in Gamma Roentgens* per ho 
19 25 34 53 || 106! 53 ® throughout the two hundred one-centimete 
squares inthe pelvic field. Available atm 
charge. Ansco, Binghamton, New York, / 
Division of General Aniline and Film Com 
i 16 24 | 37 48 18 
3 
14 
16 22 
1622 33 
14 | 20 | 30 13 
+ Note Th 


12 sent Rerntqras per 
TOTAL RADIUM dow 
wultighy the fe 


ANSCO, BINGHAMTON, NEW YORK 
Medical X-ray Division 


Gentlemen; Please send me a copy of Dr. Ernst’s 
“DOSAGE MEASUREMENTS IN RADIUM THERAPY”. 


Name 


Address 


Hospital affiliation 


Position 
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G-E Maximar 100 for superficial therapy... 


CONVENTIONAL UNITS. Glass, oil and bakelite MAXIMAR 100. Beryllium window minimizes absorp- 


absorb soft radiation (gray lines). Unit must operate tion of soft rays. Radiation is concentrated in super- 
at higher voltage, increasing amount of hard radiation ficial layers of tissue with consequent reduction in 
(black) which causes penetration as deep as one cm. percentage of dose received by the deeper tissues. 


Quality of radiation—number one in a host of reasons 
the Maximar 100 heads its class. Its versatile range 
extends to 100 kvp, under exact control all the way. 
Operates at high or low intensities with precise or 
broad field coverage — over an 18-cm circle at 30-cm 
focal-skin distance. And its maneuverability makes 


you the fast master of any technic. 


Ask your General Electric x-ray representative for 


an introduction to the Maximar 100. Or you can get 


full data — features and specifications — by writing 
You'll never buy X-Ray Department, General Electric Company, Mil- 
better than now waukee 1, Wisconsin, for Pub. A-121. 


GENERAL @ ELECTRIC 


Progress /s Our Most Important Prodvet 


GENERAL ELECTRIC 


= 
OPERATION 


PICKER 


season's greeting from all of u 
ing of us at. a 


